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QUALIFICATIONS FOR GLIDER PILOT TRAINING 1. Men between the ages of 18 to 35 inclusive, holding a 


currently effective C. A. A. Airman’s Certificate, private grade, or higher. 2. Or, holding a C. A. A. Airman’s Certificate, private grade or 


higher, that has lapsed since January 1, 1941. 3. Or, a certified statement showing completion of 200 or more glider flights. 4. Or, if you 


are a former aviation cadet or aviation student, who has completed at least 50 hours of total flying time, either dual or solo, at an) 


Army, Navy or other service flying school. 


Out of the silent skies will come 
shock-invasions of the Winged Com- 
mandos. These swift-gliding cham- 
pions will hurl their impact strength 
when and where the enemy is least 
prepared. 

Impact strength rides with them in 
their gliders. Aero-Quality Lumarith 
is used in cockpit enclosures, wind- 
shields and ports. Lumarith Molding 
Materials are used for many other 
vital glider and "plane parts. The im- 


. Get in touch with your nearest recruiting office. 


LUMARITH 


pact strength of these super-tough 
plastics—even at the low tempera- 
tures of high altitudes—is greater, in 
some cases, than the strength of 


Celanese Celluloid Corporation, 180 Madison Ave., New York City, a division of 


Celanese Corporation of America Sole Producer of Celluloid*® (cellulose nitrate 


plastics, film base and dopes) . . . Lumarith* (cellulose acetate plastics, film base, insu- 
lating, laminating and transparent packaging material and dopes) . . . Lumarith* E. C. 
(ethyl cellulose molding materials)... * Trademarks Reg. U.S. Pat. Off 

Representatives: Dayton, Chicago, St. Louis, Detroit, San Francisco, Los Angeles, 


Washington, D. C., Leominster, Montreal, Toronto. 


other plastics at room temperatures. 

One of the lightest and most trans- 
parent plastics known, Lumarith is 
shatterproof. It speeds production 
because it is easy to form—simple 
curves can be formed without heat. 
Lumarith resists crazing. It is im- 
pervious to water and has excellent 


weathering qualities. 
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Thunderstorm Characteristics and Flight 


QO ALL meteorologic phenomena en- 
countered in flight, the thunder- 
storm remains the most difficult type to 
anticipate accurately with regard to 
location, intensity, or choice of a smooth 
flight path. Compared with develop- 
ments in other phases of meteorology, 
knowledge of the precise physical and 
thermal processes within such storms 
has increased but little during the his- 
tory of aviation, and much remains to be 
learned before flights can be conducted 
casually in the vicinity of thunder- 
storms. 

No single rule has been found that 
will assure a smooth flight in every 
case through a thunderstorm area, for 
adverse flying conditions have been re- 
ported at one time or another at every 


* Chief Meteorological, Instructor, Flight 
Crew Training School. 


GENERAL CHARACTERISTICS 
Definition 


The thunderstorm is so named _ be- 
cause of the characteristic audible re- 
port that follows the sudden compres- 
sion of air along the path of the lightning 
discharge. Essentially, the thunder- 
storm is a heat machine in which the 
liberation of the latent heat of con- 
densation and fusion of moisture in the 
air provides the kinetic energy that is 
expended in its manifestations. There 
is no thermodynamic difference be- 
tween a thunderstorm and an ordinary 
instability shower, except in intensity, 
and the lightning and thunder are 
merely incidental to the storm without 
being in any sense the originating or 
controlling factors. A thunderstorm 
may therefore be defined as an intense 
instability outbreak that is accompanied 
by lightning and thunder. 


Thunderstorm Structure 


The thunderstorm consists of ‘‘chim- 
neys’’ of rapidly ascending air in its 
center, surrounded by compensating 
“downdrafts” around the edges. The 
rising air becomes increasingly lighter 
than the surrounding atmosphere due 
to the release of latent heat of con- 
densation, and inertia carries the rising 


Procedures 
J. A. BROWNE* 


Transcontinental & Western Air, Inc. 


Introduction 


conceivable altitude and location with 
respect to the storm center. However, 
when studying the experiences of pilot 
personnel as a group, certain recurring 
similarities in observations have been 
noted which might apply to the average 
thunderstorm condition. Since any 
broad recommendation stated herein 
applies only to the average case, the 
possibility of the occurrence of an ex- 
ceptional condition that produces the 
opposite effect should not be over- 
looked. 

It is the purpose of this paper to re- 
view the various types of thunderstorms 
along with their associated meteorologic 
conditions and to discuss flight pro- 
cedures found most satisfactory by 
pilot personnel. It is hoped that re- 
ports on the behavior of “exceptional 
eases” will bring to light other tech- 
niques that will improve those pro- 


Part 1, General Discussion 


mass above its equilibrium level where 
it flows over and pours down. The 
downdrafts are frequently further cooled 
by cold precipitation which increases 
their intensity, and in some types of 
thunderstorms the activity extends to 
the ground. 


Prerequisites 


The prerequisites for thunderstorm 
activity are: (1) moist, warm, unstable 
air; (2) appreciable cloud thickness 
between condensation level and icing 
level; (3) an agent to set off the 
activity. 


Instability 


The chief prerequisite for thunder- 
storm activity is an unstable air mass 
and, in general, the degree of instability 
determines the intensity of the storm. 
When a lifting agent or some other 
process changes the lapse rate and 
moisture distribution within con- 
ditionally or convectively unstable mass, 
actual instability may be brought about 
and, if other conditions are favorable, 
thunderstorms may occur. The sta- 
bility characteristic of the air is of such 
prime importance in any thunderstorm 
study that a separate portion of this 
paper will be devoted to a review of this 
factor. 


cedures currently employed in the con- 
duct of flights in thunderstorm areas. 

The treatment of thunderstorm char- 
acteristics is divided into three parts. 
Part 1, General Discussion, describes 
the characteristics common to all 
thunderstorm types, potential hazards 
and recommended flight procedures. 
Part 2, Stability and Instability, pre- 
sents a brief review of this subject and 
its application to thunderstorm fore- 
casting. A thorough comprehension 
of Part 2 is not essential in acquiring a 
practical knowledge of thunderstorms, 
but the definitions will be found helpful 
in understanding meteorologic terms 
used in forecasts and analyses. Part 
3 describes specific thunderstorm types 
and suggests flight procedures, sup- 
plementary to those described in Part 
1, which might assist in planning 
flights. 


Icing Level 


The second prerequisite is an ex- 
tensive cloud thickness between the 
condensation level (cloud base) and the 
freezing level. Few cases have been 
reported where thunderstorm activity 
occurred in middle latitudes in clouds 
that did not pierce the icing level. It 
is probable that the latent heat of 
fusion and the presence of ice crystals 
are prerequisites for the sudden release 
of precipitation that induces the high 
electrical potential and the severe con- 
vective currents that accompany thun- 
derstorm activity. The height of the 
freezing level, however, seems to have 
a decided effect upon the occurrence 
and intensity of the thunderstorm. In 
general, the higher the freezing level is 
above the base, the more intense the 
convective activity will be. This would 
explain the absence of the thunderstorm 
activity in the northern latitudes in 
winter, and the comparatively greater 
frequency and intensity in the southern 
latitudes, 


PorentTiAL Hazarps 


The potential hazards to airplane 
flight in thunderstorms might be listed 
as (1) turbulence, (2) hail, (8) light- 
ning, (4) icing, (5) squall winds. 
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Iuside Secret Haugars 


When war came to the United States, the aircraft industry 
was prepared for action. Ready with superior equip- 
ment fully developed, the industry expanded quickly into 
quantity production, enlisting at the same time the pro- 
ductive capacity of other industries. 

Behind this achievement lie years of perseverance and 
millions of brain-hours in research, engineering and de- 
velopment. 

In this exacting work Vought-Sikorsky has long played 
a pioneering role. For 25 years its designers and engineers 
have periodically come forward with planes of advanced 
design that have led to outstanding achievements in 
military and commercial operations. Now, inside secret 
hangars, new types are taking shape that will help carry 
American air superiority to new heights. 


VOUGHT-SIRORSKY AIRCRAFT 


Stratford, Connecticut 


ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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THUNDERSTORM 


Turbulence 


Turbulence is the result of fluctua- 
tions in velocity and direction of air 
movement. It is by far the greatest 
hazard to airplane flight in thunder- 
storms. Moderate turbulence causes 
considerable passenger discomfort. Se- 
vere turbulence can cause structural 
strain to the plane and, in some cases, 
can momentarily take the control of 
the airplane away from the pilot. It is 
this latter effect that makes it so im- 
portant to plan flights in thunderstorm 
areas carefully, for it is essential that 
the airplane be under the full control 
of the pilot at all times. 

Authoritative investigations by actual 
flight in thunderstorm clouds have in- 
dicated that it is not the severity of the 
individual gust that makes flying 
through thunderstorms difficult, but it 
is rather the frequency of the variations 
that affects the control. Thus, in- 
frequent severe gusts with long time 
intervals between them, if below the 
structural strength of the plane, are not 
nearly so hazardous as frequent moder- 
ate gusts that make the continuous 
control of the airplane difficult. 

The same tests have proved conclu- 
sively that turbulence within the in- 
dividual storm is not constant at all 
altitudes and does not necessarily in- 
crease or decrease with altitude. For, 
instance, while severe turbulence was 
encountered in one test at 34,000 ft., 
light to moderate turbulence was found 
at intermediate altitudes in the same 
storm. Therefore, it would not be 
possible to plan a flight through a 
thunderstorm on the basis of altitude 
alone 


Flight Procedures for Minimum 

Turbulence 

Naturally, the best method of avoid- 
ing thunderstorm turbulence is to avoid 
the region entirely. This should be 
done whenever practicable. However, 
in most cases, a careful study of the in- 
dividual storm will enable the pilot to 
choose a not too turbulent path if the 
more active portion of the storm can be 
recognized and avoided. 

One good rule is to avoid entering an 
active thunderstorm cloud. An active 
cloud may be recognized by the boiling 
outline. If precipitation, indicative of 
increasing intensity, is not yet present, 
it may be expected to occur within a 
few minutes when the following con- 
ditions are present: (1) glaciation of 
the dome of the cumulus cloud (forma- 
tion of an ice crystalline cirrus cap); 
(2) projection of a cumulus dome into 
an upper cloud layer that is composed 
of ice crystals or a mixture of ice and 
water particles. 

Care must be exercised not to confuse 
glaciation with the initial stages of dis- 
sipation of a cumulus cloud. When 
dissipation occurs, the outline of the 


cloud becomes fuzzy and detached and 
decreasing cloud density is evident. 
When glaciation occurs, the cloud 
maintains a sharp and_ well-defined 
contour that gradually develops into 
a recognizable anvil shape. 

The means of determining the most 
favorable altitude for passage through 
the various types of thunderstorm 
areas will be discussed in later sections. 
It should be emphasized here, however, 
that the altitude of minimum turbulence 
is not always under the base of the storm. 

The nearest approach to a single 
recommendation on flight altitude in a 
thunderstorm condition—or, for that 
matter, in any condition—is to choose 
an altitude above the surface con- 
vective effect. This does not mean 
that a flight should never be conducted 
under a thunderstorm, for a good pro- 
portion of thunderstorms are supported 
by upper level instability rather than 
by heating at the surface, and in such 
cases a flight under the base of the 
storm may be well above the surface con- 
vection. 

Since the velocity of the rising cur- 
rents is a function of the height of the 
“chimney,” the least turbulence within 
the cloud will be found where the tops 
are lowest. Therefore, if it should 
be necessary to enter a thunderstorm, 
minimum turbulence will be encoun- 
tered if the plane is directed through 
that portion of the cloud that has the 
lowest top. 

Rain has a dampening effect on rising 
currents, and decreased turbulence may 
therefore be noted in or under those 
portions of the cloud where rain is fall- 
ing. However, this does not mean that 
obviously inactive regions should be 
passed up in order to find a rain area. 
Whether or not there is rain occurring, 
it is usually unwise to attempt passage 
under a well-developed low roll cloud. 

The frequency of the air current 
fluctuations encountered—and hence 
the degree of turbulence—is propor- 
tional to the speed of the airplane. It 
is therefore sound practice to reduce 
speed to a safe minimum in a thunder- 
storm region. This may be accom- 
plished by throttling back the engines, 
by decreasing the propeller pitch, and 
by lowering the landing gear. It is 
not, however, considered good practice 
to leave the gear in down position while 
maneuvering under low turbulent 
clouds, for a downdraft followed by a 
sudden wind shift, could tend to stall 
the airplane at a low altitude where 
the added landing gear drag would be 
undesirable from a standpoint of rapidly 
regaining air speed. When flying under 
low convective clouds, the gear may be 
put down for short periods at a time 
until the desired changes in air speed 
and altitude have been effected and then 
raised to “up” position. Incidentally, 
the gear handle should be left in “up” 


CHARACTERISTICS 7 


position rather than in neutral in turbu- 
lent air in order to eliminate the pos- 
sibility of damage to the mechanism by 
jarring. 


Hail 


Hail consists of roughly concentric 
layers of compact snow and solid ice. 
The original nucleus is formed by a 
strong updraft carrying a drop of water 
up above the freezing level where it is 
congealed and gathers a coating of snow 
and ice. As the particle successively 
encounters descending and ascending 
currents, additional moisture is ac- 
cumulated and freezes, and its size 
rapidly increases. The ultimate size 
to which a hailstone may grow is a 
function of the velocity of the ascending 
currents and, when present, the di- 
ameter of the hailstone is a good in- 
dication of the velocity of the convective 
currents within the cloud. Some idea 
of the intensity of vertical currents 
within a thunderstorm may be compre- 
hended when it is realized that vertical 
currents in excess of 5,000 ft. per min. 
are necessary to support hailstones 1 in. 
in diameter, and over 10,000 ft. per 
min. for 3-in. hailstones. 


Flying Procedure for Avoiding Hail 


Since hail forms in the thunderstorm 
“chimney” near and above the freezing 
level, the altitude temperature zones 
between 32° and 20°F. in active as- 
cending clouds should be avoided. It 
is a singular fact that no cases of heavy 
hail (1/2 in. or more in diameter) have 
been reported in the core of the thunder- 
storm below the freezing level, and it 
does not appear that there is undue 
hail hazard at lower levels within the 
cloud itself. Apparently, with the 
exception of rare instances, the hail 
will take the path of least resistance— 
that is, will overflow from the cloud 
at some point above the freezing level 
and spill down the sides in the clear air 
where there are no ascending currents 
to retard its fall. It so happens that 
practically all cases where pilots have 
reported heavy hail it was encountered 
in clear air outside of thunder- 
storms. 

The area that should be most care- 
fully avoided in a thunderstorm region 
from a standpoint of hail hazard, there- 
fore, is the air directly under an over- 
hanging portion of the cloud that lies 
in below freezing temperatures. Thus, 
the area under the characteristic ‘“an- 
vil” should be avoided for it frequently 
contains heavy hail. For the same 
reason, it is poor policy to “skirt” a 
line of thunderstorms beneath an inter- 
mediate overcast, for the storms have a 
tendency to build out over that cloud 
deck and provide the overhanging por- 
tion from which the heavy rain or hail 
may be suddenly released. 

Another general recommendation is 
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Day after day, over long periods, combustion-gas generators with outpu 
try to “burn up” heat exchangers on test. Meantime all essential data 
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7 Years of Practical Experience with Combustion-Gas Heating 
Now Embodied in Specially Engineered Aircraft Equipment 


N ESSENTIAL part of the famous South Wind car 
heaters of peace-time was a highly developed. 
heat exchanger—no bigger than your fist, and per- 
fected for a specific job. And since long before that 
heater was first marketed in 1935, Stewart-Warner 
engineers have devoted their skill—and their un- 
matched engineering facilities—to problems of heat 
exchange. 

Thus when the needs of aviation brought their 
demand for new and specially engineered heating 
equipment, Stewart-Warner experts could offer avia- 
tion engineers a rich background of specialized ex- 
perience. To existing facilities already the 
most complete available, they added a spe- 
cially built altitude chamber —combustion- 


Another Product of 


gas generators far exceeding existing engines in 
Btu hr. output—and other advanced equipment for 
simulating flight conditions. 


The result is a really complete line of aircraft 
heating equipment—four different types of heat ex- 
changers, plus a wide range of South Wind heating 
equipment in which the heat exchangers are pro- 
vided with their own combustion-gas generators. All 
embody knowledge of aircraft requirements and 
practice gained in years of cooperation with aircraft 
engineers—all have performance known in advance 
—all have benefitted by actual field observation by 
Stewart-Warner engineers on the battlefronts. 


Charts of all essential performance data on each 
of four heat-exchanger types are now available. 


STEWART 
WARNER 


HERMETIC 
tld COMBUSTION 


HEATER DIVISION, STEWART-WARNER CORP., CHICAGO 


West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 1273 Westwood Blivd., West Los Angeles, California 
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THUNDERSTORM 


to avoid the “light spots’’ or greenish 
or yellowish hued regions in an active 
thunderstorm, for they are frequently 
regions of intense turbulence and hail. 
By “light spots” are meant those regions 
where the cloud mass has a consistent 
filmy, white texture and lacks the 
“boiling” contour of cumulus clouds. 
Evidence indicates that rapid con- 
densation due to the presence of falling 
ice particles is occurring in such regions 
with the possible production of hail and 
strong currents. 


Lightning 


Lightning is the electrical discharge 
that takes place between two centers 
in the atmosphere having a difference 
of electrical potential. The extreme 
value of voltage difference between the 
two centers of a lightning discharge is 
apparent when it is realized that dry 
air has a dielectric strength of about 
10,000 volts per in. and that there must 
be a corresponding voltage drop in 
every foot of lightning path. 

The precise manner in which the 
electrical potential is built up in a 
thunderstorm cloud is of little im- 
portance here, but it might be men- 
tioned that breaking up of water drops 
and coexistence within the cloud of ice 
crystals and water droplets localize 
the electrical centers. An airplane may 
also become electrically charged as a 
result of friction in its passage through 
a charged atmosphere. 

The lightning discharge may take 
place between cloud and ground, cloud 
and cloud, or between different portions 
of the same cloud, depending upon the 
momentary direction of the electrical 
potential. The possibility of an air- 
plane being struck by a bolt of lightning 
that is discharging between two charged 
objects, such as cloud and ground, ap- 
pears to be slight, since only a few 
authentic reports of such an event have 
been recorded. Discharges initiated 
by the passage of the airplane between 
charged clouds (static discharge) with 
the airplane becoming part of the dis- 
charge path are not infrequent and 
many such cases have been analyzed. 

The well-bonded metal construction 
of the present airplane seems to be 
adequate protection from serious struc- 
tural damage due to a lightning dis- 
charge of any type because since the 
electrical path is along the periphery of 
the plane structure, the area of the 
metal will permit an enormous current 
to pass without damage. However. 
there is always a possibility of fusion 
of smaller areas at the point of contact, 
and minor damage to parts having 
limited cross-sectional area or having 
high resistance. It is therefore, a good 
practice to avoid lightning as much as 
possible. 


Flying Procedure for Avoiding 
Lightning Discharges 


It is conceivable that a lightning 
discharge passing between two charged 
centers might be encountered by an 
airplane anywhere in the vicinity of a 
thunderstorm, but the chances would 
be greatest in the region where the dis- 
charges are most frequent. For this 
reason, as well as from a consideration 
of turbulence, it is a good practice to 
avoid regions of frequent lightning 
flashes. 

A discharge between clouds induced 
by the presence of the airplane may be 
encountered not only in a thunderstorm 
condition, but also in any unstable 
cloud type when other conditions are 
favorable. In all reported cases of 
static discharge, certain conditions were 
common. First, the temperature aver- 
aged from 34° to 26°F. Second, the 
flight was proceeding on instruments in 
precipitation in or near the cloud. 
Third, radio static and, in most cases, 
St. Elmo’s Fire or corona were notice- 
able at night on various portions of the 
plane for some period prior to the dis- 
charge. 

The chances of encountering a static 
discharge from a cumulus cloud may, 
therefore, be lessened by avoiding 
flight levels within the 34° to 26° tem- 
perature range. If severe static corona 
or generator high-pitch squeal in the 
phones is noticed, the plane should be 
slowed down immediately and, _ if 
necessary, a new cruising altitude with 
a more favorable temperature should be 
selected. 

An electrical discharge near an air- 
plane at night can produce temporary 
blindness if the pilot happened to 
be looking in the direction of the flash 
at the time it occurred. One method 
of assuring continued control of the 
airplane is to always have one member 
of the crew keep his eyes directed in 
the cockpit so that he would be able to 
take over in the event the other were 
blinded temporarily. Another method 
is to keep the cockpit well lighted 
during the lightning conditions so that 
the eye pupils will be contracted and less 
subject to the effect of the sudden glare. 
A third procedure is to have the auto- 
matic pilot adjusted and ready to be 
engaged so that, in the event the eyes 
are temporarily incapacitated, a twist 
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of the valve will give the ship over to 
the automatic pilot. 


Icing 


As in any other instability cloud, 
icing may be encountered in a thunder- 
storm above the freezing level. Usually, 
however, the length of time the airplane 
is in the condition is too short for any 
considerable quantity of ice to ac- 
cumulate. 


Flying Procedure 


Icing in clouds is most common in 
temperatures of from 32° to 22°F. 
It has previously been stated that 
static discharges and internal hail are 
most prevalent in approximately the 
same temperature range. Therefore, 
if flight through the cloud at an al- 
titude within a temperature range of 
32° to 22° is avoided, the possibility 
of icing will be kept to a minimum. 


Squall Winds 


Squally surface winds are a result of 
the rapid descent of cold masses of air 
(downdrafts) usually in the front of the 
thunderstorm ‘‘chimney.” Squall winds 
are characteristic of cold frontal, con- 
vective, and of some orographic thun- 
derstorms when the ground is ther- 
modynamically warmer than the air. 
A slight fluctuation in surface wind 
direction and velocity is caused by 
pressure change and precipitation in 
high level type thunderstorms, but 
these fluctuations are seldom strong 
enough to have any decided effect on 
flight conditions. 

The occurrence of squally winds in 
the neighborhood of a thunderstorm is a 
good indication of the type of storm, 
and of the general flight procedure that 
would result in minimum turbulence. 


Flight Procedure 


No attempt should be made to take 
off or land in the face of an approaching 
squall condition, for in such a con- 
dition there is serious danger of losing 
air speed because of the rapid fluctu- 
ations of wind direction and velocity. 
For the same reason, it is a poor practice 
to maneuver under low bases of con- 
vective storms, for the possibility of a 
downdraft followed by a squally wind 
is a definite hazard that should be 
avoided. 


Part 2, Stability and Instability 


INTRODUCTION 

It was mentioned previously that an 
unstable layer of air is the chief pre- 
requisite for thunderstorm activity. 
In many ways, the determination of the 
stability characteristic of the air mass 
is the most important part of any 
analysis, for the formation of most 


cloud types, as well as thunderstorm 
activity, is dependent upon the degree 
of instability that may be brought 
about through modifications of the 
mass. Therefore, it would be in order 
to review the various types of in- 
stability before proceeding further with 
the discussion of thunderstorms. 
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Convective stability. 


Definition 

Stability of air may be defined as the 
ability of the individual particles to 
resist vertical displacement. Instability, 
therefore, is the tendency for in- 
dividual particles to rise of their own 
accord when their density is less than 
that of the overlying air. 


Unstable Dry Air 


As a result of adiabatic expansion, 
dry air, when lifted, cools at the rate 
of 5'/.°F. per thousand ft. This is 
known as the dry adiabatic lapse rate. 
Air that contains some water vapor but 
at less than saturation, cools at a slightly 
different rate, but for practical purposes 
it may be assumed that nonsaturated 
air will cool at the dry adiabatic rate 
when lifted. If a given lapse rate is 
greater than the dry adiabatic rate, it 
can be shown that the air is unstable be- 
cause the individual particles are po- 
tentially warmer and less dense than 
the air above and will rise of their own 
accord after an initial impetus is pro- 
vided. Thus, nonsaturated air is un- 
stable when the lapse rate is greater 
than 5'/,° per thousand ft. 


Stable Dry Air 


Nonsaturated air that has a lapse 
rate less than 5'/2° per thousand ft. will 
resist vertical displacement. However, 
if the lapse rate is greater than the wet 
adiabatic rate (conditional instability), 
the air would automatically become 
unstable if saturation occurs, as will be 
shown later. Therefore, for the purpose 
of distinction, nonsaturated air is con- 
sidered stable when its lapse rate is less 
than the wet adiabatic rate. 


Unstable Moist Air 

Because of the release of latent heat 
of condensation, saturated air cools at 
a slower rate than dry air when lifted, 
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and the cooling rate in saturated air 


averages about 3°F. per thousand ft. 
This is known as the wet adiabatic lapse 


rate. It can be shown saturated 
air is unstable when its lapse rate ex- 
ceeds the wet adiabatic lapse rate. 
Conditional Instability 

Theoretically, conditional instability 


refers to the displacement of an in- 
dividual particle of air in an undisturbed 
air mass up to the point where it be- 
comes less dense than the surrounding 
air. An examination of an adiabatic 
chart will show that the lapse rate in the 
air mass through which the particle is 
lifted must be greater than the wet 
adiabatic rate if the particle is to be- 
come unstable due to lifting. However, 
whatever agent causes the displacement 
of an individual particle can generally 
be expected to modify the rest of the 
air mass also, and this theoretic defini- 
tion is of little practical value. 

In common usage, when nonsaturated 
air has a lapse rate that is less than the 
dry adiabatic rate but greater than the 
wet adiabatic rate, it is said to have a 
conditionally unstable lapse rate. Hav- 
ing a lapse rate greater than the wet 
adiabatic rate, it would become un- 
stable if any agent causes it to become 
saturated—that is, instability is con- 
ditional upon saturation being brought 
about. For practical purposes, con- 
ditional instability may be defined as a 
lapse rate in nonsaturated air that lies 
between the dry and the wet adiabatic 
rates. 


Convective Instability 


Since, when lifted, dry air cools at the 
rate of 5'/,° per thousand ft. and wet 
air cools at an average rate of 3° per 
thousand ft., it can be seen that if the 
bottom of a layer being lifted is satu- 
rated while the top is nonsaturated the 
lifting will cause a rapid steepening of 
the lapse rate due to the difference of 
cooling rates. When the moisture dis- 
tribution is favorable, a lifting process 
can increase the lapse rate beyond the 
dry adiabatic rate causing an intensely 
unstable condition to occur. Thus, a 
layer of air is convectively unstable when 
it has a sufficiently higher moisture 
content at the bottom than at the top 
to become unstable when lifted. 

It should be borne in mind that con- 
vective instability is a function of 
moisture distribution more than of 
lapse rate and that a conditionally un- 
stable layer, an isothermal layer, or 
even a layer having a temperature in- 
version can be convectively unstable 
with respect to lifting. 


INSTABILITY AND CLoup FoRMATION 


Altocumulus and Cirrocumulus 
Lifting a layer of air increases the 
lapse rate due to the decreasing density 
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Convective instability. 


with altitude. It has been shown that 
when the bottom of a layer reaches 
saturation first (convective instability), 
further lifting rapidly increases the 
lapse rate. Condensation, of course, 
occurs soon after saturation and a cloud 
is born. 

As soon as the lapse rate exceeds the 
wet adiabatic rate in this convectively 
unstable case the water vapor that is 
condensed out at the condensation 
point is free to saturate the air above 
it—fulfilling the contingency for mak- 
ing conditionally unstable air actually 
unstable—and build the cloud vertically 
to the point where the rising air is no 
longer warmer and less dense than the 
surrounding air. The compensating 
downward currents at the outer edges 
of the cloud contain air that is be- 
coming more stable and thus localize 
the cloudmass. The cloud formation 
resulting from this process is usually 
altocumulus or cirrocumulus depending 
upon the height. 


Altostratus and Cirrostratus 


When the top of a lifted layer reaches 
saturation first, it is obvious that the 
lapse rate will be decreased by further 
lifting due to the difference in cooling 
rates. If the air above the condensation 
point is stable, the cloud will not be 
free to expand itself vertically and a 
stratus type cloud will occur. The cloud 
formation in this case is usually al- 
tostratus or cirrostratus, depending upon 
its height. 

In some cases, continued lifting after 
the stratus-type cloud has formed can 
steepen the lapse rate of the layer above 
it until it becomes conditionally un- 
stable, and permit the stratus-type cloud 
to expand into a cumulus-type cloud. 
Also, if an originally stable layer of ait 
above the stratus cloud is replaced 
through air-mass flow by a conditionally 
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THUNDERSTORM CHARACTERISTICS ll 
—. unstable layer, the cloud formation 
would change to cumulus. z 
| 
Cumulus Clouds Ns 
Ordinary cumulus (thermal) type DIRECTION OF ~ ef. CRYSTALS 
clouds are a result of movement of MOVEMENT ll NP Ay 
re | particles within a layer rather than PHY as H > 
lifting of a whole layer. When the air wn 
the ground due to sun heating (in- | | 
a warm ground, the layer in contact 
with the ground is heated and becomes | 
lighter than the air above it. This re- | 
| sults in convective currents that cool RS 
at the adiabatic lapse rate. Thorough 
(specific humidity) evenly throughout BAROMETRIC PRESSU 
the layer and, since the ability of air ee ne 
7 to contain moisture rapidly decreases 
with decreased temperature and _ pres- 
sure, the rising can the TEMPERATURE 
water vapor up to its saturation point 
(convective condensation level) where ; Courtesy of D. Van Nostrand Company, Inc. 
| a cloud base is formed. In a cumulus A cross section of a typical cumulo-nimbus (thunderstorm) cloud showing the air cur- 
hat aes ? , rents involved as well as the formation of hail and areas of rain. A is the inflowing- 
shes condition, the convective condensation ascending air; D, the outflowing-descending air; C, the storm collar; S, roll of “scud,” 
ty), level may be calculated roughly in where A and D meet; E, wind gust; H, hail; 7, thunderheads; RP, primary rain; RS, 
the hundreds of feet above the ground by secondary rain. 
rse, multiplying the temperature-dew point 
oud difference by two. If the lapse rate of indicate to the experienced observer either altocumulus or altostratus must 
the air above the condensation level is that showers or thunderstorms were act as the obscuring cloud type, since 
the conditionally unstable, a cumulus cloud impending. The real problem is to these clouds ordinarily occur at levels 
rely is formed, for the moisture released is determine beforehand the synoptic above 10,000 ft., indicating a layer of 
t is free to expand the cloud upward to the condition of the air with respect to moist air of ample thickness. If the 
tion level where the rising air is no longer moisture distribution and stability and obscuring cloud type were cumulus, the 
ove warmer than its surroundings. In whether agents will be available to depth of the moist layer would be 
1ak- cumulus cloud conditions, the descend- bring about an unstable condition of necessarily small and the desirable 
ally ing air currents tend to localize the cloud sufficient intensity to cause thunder- thickness of 10,000 ft. would not pre- 
ally masses, giving the characteristic cumu- storm activity. vail. 
apa lus-type cloud. If the lapse rate above In the absence of cloudiness, it is not The tendency of the dew point during 
the the condensation level is stable, the possible to determine accurately the day is also indicative of the vertical 
ting moisture would not be free to expand whether or not conditions are favorable moisture distribution within the surface 
Iges vertically and a stratocumulus cloud for thunderstorm activity without an- convective layer. If the dew point re- 
be- would result. In some cases, continued alyzing actual upper air soundings. mains constant within a few degrees or 
lize heating at the surface can make the Radio soundings taken twice daily at increases during the day, it is evident 
tion stratocumulus cloud warm enough to some 30 stations in the United States that the air within the layer is relatively 
ally overcome this stable layer and expand are used by the meteorologist in an- moist. If the dew point decreases with 
ling vertically through a higher, condi- —alyzing upper air conditions for his convective mixing, it is indicative of 
tionally unstable layer. forecasts. Thunderstorms may form drier air aloft. 
: ’ rapidly, but clouds and other phenom- Instabilit 
Stratus Clouds ena indicative of probable thunder- 
ches Simple stratus clouds are usually storm activity are usually present sev- The determination of lapse rate 
the formed by a cooling process in a stable _ eral hours before the occurrence of the without a sounding is also quite difficult, 
ther layer. The three means by which this storm. but two conditions will assist in identi- 
ling cooling process takes place are: passage fying unstable lapse a 
tion of a warm, moist air mass over a cold steep lapse rate in the lower layers is 
. be ground, ground cooling by radiation, or While it is not possible to forecast indicated when the diurnal temperature 
“ evaporation of precipitation directly thunderstorms on moisture content change is small—that is, the increase 
oud into the air. Stratus cloudiness in a alone, it has been found that in a in temperature in the afternoon is 
al- thunderstorm condition is usually potential thunderstorm condition, the relatively slow. Second, instability 
pon caused by evaporation of precipitation. specific humidity is high with the rela- _— aloft is denoted by the development 
tive humidity averaging at least 75 and later dissipation of towering al- 
fter per cent in a layer of over 10,000 ft. tocumulus clouds (altocumulus castel- 
can in depth. Lacking actual data ob- latus). 
ave tained by radio sondes or other precise The stability of the air mass below 
un- If the air mass were actually unstable means, high moisture content may the cruising altitude may be determined 
loud at the time the thunderstorm pos- generally be indicated by the existence by checking the flight log temperatures. 
aud. sibility was being investigated, it would of thick haze (dry fog) when viewed A lapse rate of greater than the wet 
P ait not be difficult to arrive at a conclusion, from the air or by crepuscular rays adiabatic rate (about 3°F. per thousand 
sced for the activity would have already (sunbeams) when viewed from the ft.) between the cumulus base and 


rally 


begun or towering cumulus clouds would 


ground. With the latter, however, 


cruising altitude is an indication of 
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tet PRESSTITE 


NE. 


Since their introduction to the aviation 

, industry a short time ago, Presstite 

J Aircraft Sealing Compounds have won 

wide acceptance by the aircraft manu- 
facturers of America. 


Especially developed for your industry 
engineered to solve many of your problems 
—these Presstite Compounds provide fast, 
simple and long-lasting methods of sealing a 
wide variety halen t joints—especially in 
aviation fuel tanks. Their ease of application 
speeds production—proven adhesive quali- 
ties reduce maintenance, assure satisfactory 
sealing under all conditions. 

All Presstite Sealing Compounds are avail- 
able for immediate eau. 


Vo. 2D-126A Permagum 


A uon-corrosive, non-drying, non-hygro- 
scopic, non-polymerizing, permanently elas- 
tic, rubber-lke material used as a plugging 
or sealing material to seal larger openings in 
corners or seams of fuel tanks. Not soluble 
in Aromatic Fuel. 


Plywood Fuel Tank Sealer 
For sealing light-weight plywood and plas- 
tic auxiliary airplane fuel tanks. Brush 
soray, or slush type—resists aromatic fuels. 


Extruded Fuel and Oil Tank Seale 


Easy to handle 
because in ex- 
truded form on 


—varied widths 


\G COMPOUNDS 


Solve YOUR Aviation 
Sealing Problems 


and thicknesses. Highly adhesive to metal 
surfaces even in presence of liquid hydro- 
carbon. Non-oxidizing, non- polymerizing, 
resists aromatic fuels. 

(,lass 
Seals joints in aluminum as well as synthetic 
glass — especially designed for windshields, 
windows and gun turrets. Stands up under 
extreme low temperatures. Seals joints tight 
against water, air, aircraft fuel, motor oil. 
Permanently elastic. 


Brush-on type for sealing integral tanks 
and for seams and joints in bolted tanks used 
for aromatic fuel storage. Will not slump 
up to plus 200° F., remains flexible at minus 
90° F. 

Cab 

For sealing over riveted joints in pressur- 
ized high altitude ships. Provides water and 
air-tight seal — withstands temperatures from 
minus 90° F. to plus 212° F. 


Zine Chromate Compound 


For Conditions A and B, Air Corps Spec. 
No. 3596, and Slushing Compound Air Corps 
Spec. No. 3595. 


Let Presstite engineers help you to 
solve any sealing problem in your indus- 
try. Send us complete detailed information 
on your needs and specifications today. 


> 3948 Chouteau Ave., St. Louis, Mo. 
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THUNDERSTORM 


conditional instability that could per- 
mit the clouds to continue to build to 
that level. A lapse rate less than the 

et adiabatic rate is fairly definite 


assurance that the cumulus will not 
penetrate the cruising altitude, at least 
until further surface heating takes 
place. 


Part 3, Thunderstorm Types 


Thunderstorms are classified as air- 
mass or frontal types, and the sub- 
livisions of the two general classifica- 


tions are usually listed with respect to- 


the agent that causes the lifting or 
instability as follows: Air-Mass Types 

(1) thermal, (2) overrunning, (3) 
orographic, (4) advective; Frontal 
Types—(1) warm front, (2) cold front, 
(3) prefrontal. 


THERMAL OR CONVECTIVE THUNDER- 
STORM 


In a general sense all thunderstorms 
are convective—that is, they are char- 
acterized by convective currents within 
the unstable mass. However, the term 
convective thunderstorm refers to that 
type which is caused by heating at the 
surface. This type of thunderstorm is 
also. popularly known as “thunder- 
shower,” “local thunderstorm,” “heat 
thunderstorm,” or “thundersquall.”’ 

Convective thunderstorms are com- 
mon to all temperate climates during 
the summer months. They usually 
develop during the afternoon when the 
ground heating (insolation) becomes 
appreciable, and pure thermal thunder- 
storms dissipate during the late evening. 
They are local in character and the in- 
dividual storm seldom covers a great 
area. Like most other air-mass types, 
they travel generally in the direction of 
the average wind at intermediate al- 
titudes, but the pure convective thun- 
derstorm tends to avoid passing over 
potentially cooler surfaces that might 
weaken it. It is this peculiarity of the 
convective thunderstorm that led to the 
origination of the farmers’ old adage 
“a thunderstorm will never cross a 
river.” 

The meteorologic process by which 
convective thunderstorms are developed 
is in every way similar to that by which 
cugnulus clouds are formed. In fact, 
the convective thunderstorm is pri- 
marily an “overgrown” cumulus cloud 
whose moisture content and tempera- 
ture distribution have been modified 
sufficiently to fulfill the requirements 
for thunderstorm activity. By defini- 
tion, a pure convective thunderstorm 
has only the heat input at the ground 
as its sustaining agent, and convective 
currents originating at the surface are 
required to carry the water vapor up to 
its condensation level. Thus, when 
surface convective currents are shut off 
as by ground cooling at night or pas- 
sage of the storm over a cooler body 
of water, the thermal thunderstorm 


rapidly uses up its internal energy and 
dissipates. In general, an air-mass 
thunderstorm that continues active 
well into the night is not a pure con- 
vective thunderstorm and has some 
other agent supplying the energy. The 
intensity of the convective storm at a 
synoptic time is a function of the heat 
characteristics of the surface over which 
it is passing. Thus, the storm would 
be most intense over cities where large 
concrete areas and buildings give off 
great quantities of heat. Next in in- 
tensity would be plowed fields that also 
give off considerable convective cur- 
rents. The storm would be somewhat 
weaker over wooded lands and grass 
areas, for they give off the least heat. 
Passage of the storm over a cool body 
of water weakens it considerably and, 
in most cases, dissipates the thunder- 
storm within a short period of time due 
to the absence of convective currents. 

The important difference between 
the pure convective thunderstorm and 
the other air-mass types is that in the 
convective thunderstorm the ascending 
currents of air and the compensating 
downward surges of cold air are effective 
not only above the cloud base but also 
down to the ground. The convective 
thunderstorm may therefore be recog- 
nized by the presence of strong squally 
winds in an area otherwise characterized 
by light winds. 

Another important feature is the 
rapidity at which the activity rein- 
tensifies after encountering an added 
source of energy. Thus, a convective 
thunderstorm that is dissipating will 
suddenly rebuild if it passes over a sur- 
face of higher temperature or moisture 
content or when some lifting agent 
further steepens the lapse rate. In 
such a case there would be no warning 
indicated to a flight attempting passage 
under the base of the storm, for the 
first effect is extreme turbulence. At 
upper levels, however, the rising air 
tends to stay in the “chimneys,” and 
weaker portions of the storm do not 
have rapidly changing intensity. 
Flight Procedure 

Since convective thunderstorms occur 
in cumulus cloud conditions, the entire 
region under the cumulus bases is 
characterized by some degree of turbu- 
lence which is uncomfortable for pas- 
sengers. Also, the unpredictable and 
sometimes violent air currents that 
occur under an intensifying storm make 
it unwise to fly indiscriminately under 
this type of thunderstorm. Therefore, 
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whenever possible, flight below the 
base of convective thunderstorms should 
be avoided. 

Because of the local character of 
convective storms, it is usually pos- 
sible to conduct flights above the 
cumulus cloud tops, detouring the 
thunderheads. When scattered clouds 
are built up too high for this procedure, 
the best alternate method is to choose 
some altitude above the base of the 
clouds and avoid the heavier cloud 
formations. In regions where terrain 
and extreme cloud height makes neither 
of the above procedures practicable, 
some pilots fly under the bases of mild 
convective thunderstorms when con- 
ditions are adequate for C.F.R. flight. 
When flight underneath is necessary, 
extreme caution should be exercised in 
avoiding the more turbulent areas and 
the “whitish” precipitation areas in- 
dicative of hail. 

Convective thunderstorms sub- 
tropical regions are extremely severe 
due to the high moisture and heat con- 
tent. This type of storm is particularly 
dangerous at night when the possibility 
of interception without knowledge is 
greatest, since the cloud mass may be 
obscured by haze or smaller clouds. 
Hence, night flights over the tropical 
oceans during the rainy season should 
be avoided. 


OVERRUNNING-TYPE THUNDERSTORMS 


The overrunning-type thunderstorm 
is produced by the steepening of the 
lapse rate due to gradual lifting or 
upslope flow of warm air over a cooler 
air mass. This type of storm is also 
‘alled the “isentropic thunderstorm” 
and “nocturnal thunderstorm.” Over- 
running-type thunderstorms occur at 
any hour of the day or night, but the 
pure overrunning-type storms appear 
to be more numerous at night when 
sun heating at the cloud tops is not 
present. 

It is not always realized that in 
ordinary movement, air seldom follows 
a truly horizontal path. Actually, 
because of a difference in temperature 
and density and wind velocity, air 
usually has an upward or downward 
component of motion. Whenever the 
wind velocity component increases with 
altitude and the temperature on a 
horizontal plane increases upwind, it 
can be shown that the air aloft is grad- 
ually being lifted as it moves in the 
wind stream. This process is identical 
to lifting of air over a warm front sur- 
face. It is common on the backside 
of high-pressure areas and also occurs 
with certain southerly wind circulations. 
Instability may be brought about by 
upslope overrunning of air when the 
lift is sufficient and the moisture distri- 
bution favorable as discussed in the 
section on convective instability. 
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ST. LOUIS ° INGLEWOOD, CALIF. 
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THUNDERSTORM 


Symbols 
— /ce need/es 
* snow 
sain 
9 drizz/e 
wafer 

: droplets 


cloud 


Cirro- Stratus 


Nimbo-Stratus 


Alto- Stratus 


Ice cloud 


Ice and water 


From ‘*Weather Analysis and Forecasting’ by Sverre Petterssen, 
with permission of the publisher. 


Idealized model of cloud genetics. 


The overrunning-type thunderstorm 
differs from the convective type in that 
its updrafts and downdrafts do not ex- 
tend to the surface, and it therefore 
does not cause squally wind conditions 
on the ground. For this reason it is 
termed a high-level type, although its 
base is in some cases but a few thousand 
feet above the ground. The appearance 
of the storm is generally similar to the 
convective storm but it is usually less 
severe. 

In many cases, thunderstorm activity 
results from a combination of surface 
heating and overrunning air, and it is 
probable that this type of air-mass 
thunderstorm occurs with greater fre- 
quency than any other type. Thunder- 
storm activity brought about by a 
combination of these two processes 
usually continues well into the night. 
This type of storm has the character- 
istics of a convective thunderstorm 
during the afternoon—moderate or 
severe depending upon degree of sur- 
face heating—and of a high level type 
at night with little activity at the 
surface. 

Perhaps the best indication of the 
type of storm is the degree of turbulence 
below the cumulus cloud base in the 
general area. If there are no convective 
currents below the cumulus bases, it is 
probable that they are supported by a 
lifting agent rather than by surface 
heating and that the thunderstorm 
would not prove too turbulent under- 
neath. If, however, convective currents 
are present below the cumulus base, 
it can be assumed that the thunder- 
storm is at least partially supported by 
convective currents and that flights in 
the neighborhood would be subject to 
possible severe currents. It is probable 
that many formidable-looking after- 
noon air-mass showers, which have been 
found not too turbulent underneath, 
were more supported by overrunning 
air than by surface heating. 


Flight Procedure 


A pure overrunning-type thunder- 
storm can be negotiated under the base 
of the cloud without extreme turbulence 
provided that there is adequate clear- 
ance between the ground and the thun- 
derstorm base. A flight path may also 


(After Bergeron.) 


be chosen at intermediate altitudes, 
detouring the more active portion of the 
thunderstorm. At night, a lower alti- 
tude is generally best in conducting 
flights during overrunning-type thunder- 
storm activity. Caution should be ex- 
ercised in flying under any thunderstorm 
in mountainous terrain, for the me- 
chanical lifting of the air materially 
lowers the base of the storm and in some 
cases can cause the convective currents 
to extend to the ground. 

When a thunderstorm is a combina- 
tion of convective and overrunning type, 
it is usually best to consider it as a con- 
vective storm and to conduct the flight 
at intermediate altitudes. However, in 
most cases, this type of thunderstorm 
may be negotiated with little difficulty 
underneath, except over areas where ac- 
tual heat transfer is taking place be- 
tween the ground and the cloud. 


OrROoGRAPHIC THUNDERSTORMS 


An orographic thunderstorm is one 
produced by mechanical lifting of air 
moving uphill. This type of storm is 
common during the summer months over 
the mountainous regions of the west and 
southwest and also over the Alleghenys. 
Because the formation is governed to a 
great extent by the local terrain and is 
independent of other conditions com- 
mon elsewhere, this type of storm is 
recognized as having individual pecu- 
liarities of intensity, time of occurrence, 
and location which permit accurate fore- 
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casting. Because of these local condi- 
tions, the storms move at a slow veloc- 
ity or, in many instances, remain sta- 
tionary. This results in the “cloud- 
burst” tendency of precipitation. 

The sections on convective instability 
and the formation of altocumulus- and 
altostratus-type clouds explained the 
necessary moisture distribution for in- 
creasing the lapse rate by lifting after 
condensation occurred, and the moisture 
distribution determines whether the 
convective currents in an orographic 
thunderstorm will extend to the ridge 
tops. In some cases, mechanical lifting 
can cause high-level instability without 
causing instability at the surface, while 
in others the storm activity extends right 
down to the surface. 

Aside from the orographic thunder- 
storm as a type in itself, mechanical 
lifting usually increases the intensity of 
any other type of thunderstorm that is 
subjected to uphill flow. A convective 
thunderstorm or a cold front-line squall 
is usually much more severe while travel- 
ing up slopes than when on flat terrain. 


Flight Procedure 


The pure orographic thunderstorm 
can best be handled by detouring the 
cloud mass, keeping blue sky above. 
Generally, the small radius of the storm 
makes this procedure possible without 
any appreciable loss of time. Unless it 
is conclusively determined that a par- 
ticular orographic thunderstorm condi- 
tion is of high-level type, it is best policy 
to assume it to be of convective type 
and to conduct the flight accordingly. 

Hail is not a common feature of oro- 
graphic thunderstorms, but this hazard 
should not be disregarded. Also, flights 
should not be conducted through 
thunderstorms in mountainous regions, 
for thunderstorms have a habit of 
shrouding mountain peaks. 


ADVECTIVE THUNDERSTORMS 


The name “advective thunderstorm” 
is given to that type which is caused by 
advection of a conditionally unstable 
air mass over a saturated layer of air. 


ENEGATIVEZ RAIN 


From “Weather Analysis and Forecasting 


by Sverre FPetlerssen, 


with permission of the publisher. 


Showing the normal distribution of electric charge in a thundercloud. (After Simpson.) 
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This type of storm is common during the 
summer months in the region extending 
several hundred miles east of the Rocky 
Mountains and to a lesser extent along 
the East Coastal Plain. Like other high- 
level type thunderstorms, advective 
thunderstorms appear to be more nu- 
merous at night than during the day, due 
to added effect of radiation, and are 
sometimes called ‘nocturnal thunder- 
storms.” 

Prior to the formation of the thunder- 
storm, the conditionally unstable air 
aloft is overrunning but not necessarily 
upslope as in the case of the overrunning 
type of thunderstorm. It is merely 
necessary for a thick layer of condi- 
tionally unstable air flow over the satu- 
rated lower air for the advective type 
thunderstorms to set in. 

While the pure advective thunder- 
storm is practically always of high-level 
type, it is possible for convective 
thunderstorms to be partially supported 
by advection of colder air aloft, and the 
precautions indicated thereby should be 
noted. 


Flight Procedure 


Advective type thunderstorms should 
be flown at lower levels below the base of 
the storms. If squally surface winds are 
present, indicating convective activity, 
the storm should be considered as con- 
vective and flight procedure corrected. 


Warm-Front THUNDERSTORMS 


Warm-front thunderstorms are those 
caused by upslope flow of air over a 
warm-front surface aloft. The process 
by which they are formed is identical to 
that which forms the overrunning type 
storm; in fact, the warm-front thunder- 
storm is a typical overrunning type of 
thunderstorm. 

Asa general rule, warm-front thunder- 
storms are not so severe as other types 
because of the relatively slow rate at 
which the instability progresses. How- 
ever, there are some characteristics of 
the warm-front thunderstorm that under 
certain circumstances present hazards 
to flight. 

The warm-front thunderstorm is defi- 
nitely a high level type and the tur- 
bulence seldom extends to the surface. 
However, there are frequently lower 
layers of clouds in the cool, stable air 
and the storm is sometimes obscured 
from the pilot’s view by these lower 
clouds. The principal hazard of this 
type of storm is the uncertainty of exist- 
ence and the possibility of interception 
while on instruments through the warm- 
front cloud mass. 

When on instruments, an increase of 
intensity of “crash” static in the radio 
will usually reveal the presence of such 
a storm in the immediate vicinity. 
When flying between layers or on top, 
the merging of the cloud decks, visible 
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lightning, or the “boiling” character of 
the cumulo clouds will also generally 
reveal the location of the storm. During 
the colder months, particularly when 
temperatures are low to the North and 
East of the warm front, sudden increases 
in rain intensity, ice pellets (small hail) 
or fluctuating barometer readings are 
also indicative of thunderstorm activity. 
Flight Procedure 

Since warm-front thunderstorms are 
of high-level type, they can generally be 
avoided by flying underneath. How- 
ever, hail, squalls, or intense turbulence 
is rarely associated with them, and it is 
seldom necessary to descend before the 
“crash” static increase indicates their 
presence. 


Cotp-Front THUNDERSTORMS 


Cold fronts present the greatest haz- 
ards to flight because of low ceilings, 
icing conditions, intense turbulence, and 
high tops, characteristic of the more 
severe type of front. Cold-front thun- 
derstorm activity presents a particularly 
difficult problem because of the severity 
and the occurrence of such storms along 
a continuous line extending hundreds of 
miles along the front, making circum- 
navigation under contact conditions 
practically impossible. 

There are two separate processes that 
act separately or concurrently in pro- 
ducing the cold-front thunderstorm. 
The first, and more important, is the me- 
chanical lifting of potentially unstable 
air by the wedge of cold air. The second 
is the thermal convective activity in- 
duced by the surge of the cold air over 
the warmer ground. Both of these proc- 
esses are at a maximum at the leading 
edge of the front, and the region of 
strongest turbulence, therefore, extends 
nearly vertically above the surface front. 

Because of insolation (ground heat- 
ing), surface convection is greatest dur- 
ing the afternoon and evening and sub- 
sides to some extent after late evening 
when the temperature difference be- 
tween the cold air mass and the ground 
is diminished. In many cases there is 
not sufficient heating effect at night 
(after midnight) because of surface con- 
vection to cause the frontal turbulence 
to be active at the ground. The me- 
chanical lifting, however, does continue 
throughout the night although with di- 
minished intensity. 

In general, the intensity of cold-front 
thunderstorms increases as: (1) the in- 
stability of the warm air increases, (2) 
the horizontal temperature gradient 
across the front increases, (3) the angle 
between the wind direction in the cold 
sector and the cold front increases, and 
(4) the velocity of the cold front in- 
creases. 

Therefore, cold-front thunderstorms 
are most intense when the warm sector 
of a cyclone is large, the isobars in the 
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cold sector meet the cold front at right 
angles, and the isotherms are crowded 
along the cold front. In many cases 
topographic features, such as hills, rivers 
lakes, cities, etc., distort the idealistic 
contour of a cold front producing loca 
inequalities in cloud mass and turbu- 
lence. This effect is particularly notice 
able at higher altitudes (roughly above 
12,000 ft.) where the condition aloft is 
usually found to consist of individual 
anvil-shaped thunderheads separated 
by regions of inactivity. 


Flight Procedure 


Since the factors contributing to the 
intensity of cold-front thunderstorms 
vary within a wide degree, a consider- 
able latitude in choice of flight path ex- 
ists, and in most cases flights may be 
conducted through the front without 
interruption or delay. As in the case of 
all other active weather phenomena, the 
decision as to best flight path rests with 
the individual pilot who has the oppor- 
tunity to observe the front and note its 
characteristics. 

When intense thunderstorm activity 
is reported along a cold front, it is good 
practice to land and hold at a station 
until the front passes. Intense thunder- 
storm activity over mountainous terrain 
is sufficiently hazardous to warrant hold- 
ing all flights in the area until the front 
has again reached level terrain. 

It is difficult to provide a rule-of- 
thumb by which the best flight path 
through cold-front thunderstorm activ- 
ity can be determined accurately, for 
many variable factors influence the local 
intensity. However, there are a few 
general principles that, when applied 
with good judgment by the individual 
pilot, will result in a not too turbulent 
flight. 

The smoothest flight path is on top of 
all clouds or through gaps in the cloud 
line, detouring the thunderheads. In 
some cases, it is possible to conduct 
flights at higher altitudes (roughly, 
above 12,000 ft.) without entering the 
unstable clouds. In many cases, how- 
ever, the height of these gaps makes 
such a procedure impractical, and flight 
at a lower altitude is more desirable. 

As an alternative, when the cloud 
bases have adequate ground clearance, 
some pilots fly under the bases of milder 
frontal thunderstorms. This practice 
does not result in excessive turbulence, 
when and if the thunderstorm activity 
that is, the convective currents—do not 
reach the ground. When there are in- 
dications of more than moderate con- 
vective activity at the surface, such as 
dust raised by squall winds, lack of 
breaks in precipitation, etc., it is usually 
unwise to attempt flight under a line of 
low thunderstorms. 

It was mentioned previously in the 
general discussion on turbulence that 
falling rain dampens vertical currents 


| tools for Viclory.. 


Like the Harvest, America’s production is the fruit of many labors. To 
those who have helped so greatly in the past year — the planners, the build- 
ers, the workers... the men in many fields of activity whose efforts have 


speeded our program—Wright extends its appreciation for accomplishment. 
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Field-Servicing a B-17E 


“THE LIEUTENANT WILL BE GLAD TO KN 


Any pilot is glad to know that the ship he flies is protected 
with Boots all-metal, self-locking nuts. That knowledge gives 
him an added sense of security, because Boots Nuts are safer; 
even the severest vibration cannot jar them loose. They are 
unaffected by the corrosive action of oil, chemicals, or 
weather. Their resistance to high temperatures is almost 
phenomenal. In fact, they literally “outlast the plane.” 

Not only that, but, because they are more easily applied, 
they cut down the time a plane must spend on the ground 
for maintenance and repairs. And, of course, that means 
more fighting time, which is the most important considera- 
tion of all. 

On every battle front in the world, on every type and 
*most every make of plane, these ingenious fastening devices 
are contributing to the striking power of our Air Force. 


BOOTS 


Self-Locking Nuts For Application In All Industries 


BOOTS AIRCRAFT NUT CORPORATION ®& GENERAL OFFICES, 


It’s Self-locking 


The Boots principle of self-locking as 
employed in the Bellows, Wing, and 
Rol-Top [illustrated above) styles are 
well-known throughout the aircraft in- 
dustry. In each case the nut is one-piece, 
all-metal. The self-locking action is ob- 
tained by means of the out-of-phase 
locking collar connected to the lead 
threads by means of a resilient spring 
member. 

Here are a few of the planes fabri- 
cated with Boots Nuts: 

Grumman Wildcat F4F-3 
Boeing Flying Fortress B-17 
North American B-25 
Curtiss Commando C-46 
Consolidated Liberator B-24E 
Curtiss P-40 
Curtiss Dive Bomber SB2C-1 
Edo Floats 
Plywood Planes 
Brewster Buccaneer 


NEW CANAAN, CONNECTICUT 
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THUNDERSTORM 


and that the rain areas would therefore 
be less turbulent than the adjacent 
areas. However, it is sometimes pos- 
sible to select an area under the base 


that has neither rain nor squally con- 


vective currents. If this region is also 
characterized by lowering tops, a com- 
paratively smooth flight may result. 
Great care should be exercised in choos- 
ing such a path, for an intensification of 
the activity can occur almost without 
warning should the line approach a 
source of added energy. 

A third procedure that is gaining favor 
among experienced pilots is to fly 
through the front just above the lower 
stratocumulus deck. This altitude rep- 
resents the top of the surface convective 
activity and can be proved on thermo- 
dynamic charts to be the altitude of 
minimum turbulence. In this case also, 
flights should be conducted through that 
portion of the cloud that has minimum 
top above or where rain is falling 
steadily. 

The one procedure that seems to hold 
in all cases, whether on top, underneath, 
or through a thunderstorm—after the 
best altitude has been determined—is to 
choose a path through the cold front 
that has a minimum of cumulus clouds 
above. If it is not possible to determine 
a weaker portion of the front, it is the 
best policy to land and await the cold- 
front passage. 


PREFRONTAL THUNDERSTORMS 


The movement of a cold-front wedge 
produces disturbances that are some- 
times effective 200 to 300 miles in ad- 


thunderstorms that occur prior to a cold- 
front passage may be considered as a 
separate and distinct type. The pre- 
frontal thunderstorm is the most severe 
single hazard to airplane flight. Hail is a 
common occurrence in prefrontal thun- 
derstorms and tornadoes occur most fre- 
quently in conjunction with them. 

Prefrontal thunderstorms are due to 
increased instability induced by the lift- 
ing effect of convergence of airflow in 
advance of the cold front. Coupled with 
initial conditional instability, this proc- 
ess will generally produce a line of 
thunderstorms (prefrontal squall) in 
advance of the cold front. While the 
prefrontal squall can develop at any 
time, it usually develops during the 
afternoon and dissipates by midnight. 

An active prefrontal squall has the 
general characteristics of an intense cold 
front. However, it is usually less ex- 
tensive and does not present a solid 
“‘wall’’ for hundreds of miles as does the 
cold front. Generally, aprefrontal squall 
is not active within 150 miles of a low 
center, nor more than 500 miles from 
the center. In the 300- to 400-mile 
area in which the squall is active, there 
are frequently breaks in the line that 
would permit flight under contact con- 
ditions. 

There is seldom any sign of the pre- 
frontal squall on the morning synoptic 
maps, for the pressure trough, wind 
shift line, and temperature discontinuity 
all lie along the true front. By after- 
noon, however, the development of an 
isalobaric low 50 to 100 miles in advance 
of the cold front is an indication that 
convergence is cooling the air aloft up 
to this line. By later afternoon when the 
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prefrontal squall becomes active, the 
true cold front becomes less and less 
active and remains more or less inert 
until the prefrontal squall starts to di- 
minish. The prefrontal squall usually 
moves slightly faster than the cold front 
and is sometimes 300 miles in advance 
when it dissipates. 


Flight Procedure 


When prefrontal thunderstorms are 
anticipated or when a line squall is en- 
countered some distance ahead of a cold 
front, extreme caution should be exer- 
cised in conducting flight operations. It 
is easily possible that turbulence and 
other activity within an intense pre- 
frontal squall is beyond the structural 
stress limits of any airplane. 

Since the prefrontal thunderstorms 
have the general characteristics of cold 
front thunderstorms, they may be simi- 
larly regarded with the following notable 
exceptions: 


1. Flight on instruments should 
never be attempted in a prefrontal 
thunderstorm, due to extreme turbu- 
lence. 

2. Flight underneath an intense pre- 
frontal squall should never be attempted 
because of turbulence and possibility of 
encountering heavy hail. 

3. When an active prefrontal squall 
is encountered, an attempt should be 
made to detour it by changing the line 
of flight. 

4. If passage through an active pre- 
frontal squall cannot be carried out 
under blue sky, it is usually best prac- 
tice to land at a station and wait until 
the squall has passed. 


subject. 


photostat rates. 


The Technical Information Service 


of the 


Aeronautical Archives 
of the Institute of the Aeronautical Sciences 


This service has experienced personnel under the supervision of trained aeronautical engineers to 
compile any information desired. The services range from listing specialized reference books to the 
preparation of exhaustive bibliographies, digesting of reports and general surveys of any aeronautical 


Research work is charged at the usual library fee of $2.00 per hour. Special arrangements may be 
made for work requiring several weeks or months. 


Translators are available for accurate transcriptions of all foreign language data. Translations are 
carefully edited by trained engineers at the standard rate of 1c per word. Minimum charge, $2.00. 


Reproductions of any material in the Aeronautical Archives of the Institute may be ordered at standard 
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Accessories 


Electrical Layout. Gordon H. G. 
Garbett. This article is devoted to a 
description of the Breeze system of 
wiring and identification which now is 
applied to British bomber and fighter 
aircraft. Inadequacy of the old 
point-to-point method of wiring is 
discussed. Problems of reducing the 
electrical system to order are out- 
lined. There was need for ease of in- 
stallation, a simplified form of fault 
finding, and a design suited to mass 
production. To meet these require- 
ments the system must be broken 
down into subunits—the method used 
in the Breeze system. Details of the 
system are described with the aid of 
wiring diagrams. Aeronautics, Oc- 
tober, 1942, pages 52-56, 7 illus. 


Aerodynamics 


Ground Vibration Tests. C. D. 
Pengelley. The dynamics of a rigid 
body having two degrees of freedom is 
presented. The complete solutions 
for nodal points and coupled fre- 
quencies are obtained. The general 
solution for the nodal positions is 
presented in graphic form, which pro- 
vides not only a physical picture of 
any system but also a rapid means of 
evaluating the position of the nodes. 
Charts have been prepared from which 
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the uncoupled frequencies, as_ re- 
quired in flutter analysis, may be 
rapidly evaluated from data observed 
during vibration tests. Neglect of 
this item may produce an unconserva- 
tive error of 20 per cent in the cal- 
culated flutter speed. 

A theoretic analysis is made of the 
factors affecting the power and un- 
balance required to conduct vibration 
tests. It is shown that for a given 
amplitude the power absorbed by a 
wing is roughly independent of air- 
plane size; however, for any given 
airplane it is from two to sixteen times 
greater at torsional than bending res- 
onance. At torsional resonance, with 
one-tenth-in. total motion of the trail- 
ing edge, a conventional wing absorbs 
about 0.0134 hp. Thus, the theoretic 
power required is negligible, and the 
choice of a suitable motor depends 
upon the friction horsepower ab- 
sorbed by the test equipment. 

Numerical examples are presented 
to illustrate the use of all principal 
equations and charts. 

A discussion is given of the new 
Curtiss-Wright Universal Vibrator, 
outlining its major points of interest. 
Journal of the Aeronautical Sciences, 
November, 1942, pages 481-490, 8 
illus. 

Vector Solution of the Three-De- 
gree Case of Wing Bending, Wing 


Torsion, Aileron Flutter. Lee Ar- 
INDEX 
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37 
37 
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39 
Management..........- 
41 
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nold. A simplified veetor method of 
solution is presented for the accurate 
determination of the critical flutter 
speeds of an oscillating airfoil-flap 
systen. Various graphic methods of 
solution have been devised to elimi- 
nate the computations required in the 
solutions of the various two-degree 
cases, but until now none has been 
developed for the three-degree case. 

The solution is based on the fact 
that the components of the vibra- 
tory determinant are complex in form 
(real part plus an imaginary part) 
and therefore can be represented by 
a vector in the complex plane. 

The mathematical development of 
the solution is set forth, including the 
construction and use of vector curves, 
and the procedure is detailed in eleven 
steps. Journal of the Aeronautical 
Sciences, November, 1942, pages 497- 
500, 4 illus. 

Why the Lift? Roy E. Marguardt 
and Robert De Vault. The second of 
a series of articles presents a simpli- 
fied discussion of the theory of lift. 
The writers explain in nontechnical 
language the two-dimensional flow 
of air over an airfoil, the distributions 
of velocity and pressure, and other fac- 
tors that combine to cause the lifting 
action that enables an airplane to fly. 
Simplified drawings assist in clarify- 
ing the text. Western Flying, Septem- 
ber, 1942, pages 60, 62, 64, 66, 6 illus. 
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The weight of our planes is materially lowered by the 
use of magnesium which Dow is extracting in vast 
quantities from the waters of the sea. Fighting aircraft 
fly faster and farther by virtue of this strategic weight- 
saving metal. The social effect of wide-scale applica- 
tions of magnesium will be fully realized only when 
Victory releases it for unrestricted peacetime uses. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN <> 


The Lightest Structural Metal... A Full Third Lighter Than Any Other in Common Use 
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Air Cargo 


Engineering Problems of Air Cargo 
Transportation. R. D. Kelly and 
W. W. Davies. In this paper the 
writers indicate probable design and 
performance trends with future air- 
cargo expansion and outline some 
specific problems connected with 
transporting cargo. The need for 
schedule reliability is emphasized. 
To attain this it is stated that cargo 
planes must be equipped with facili- 
ties required for operation under 
adverse conditions, including anti- 
icing equipment and a full complement 
of radio and other necessary instru- 
ments. Actual engineering and me- 
chanical problems involved in the han- 
dling of air cargo are discussed under 
the following headings: performance 
cost and size consideration; design 
for efficient handling of cargo within 
the airplane; and equipment outside 
the airplane. S.A.E. Journal, No- 
vember, 1942, pages 492-498, 6 illus. 

Cargo-by-Air: 15-Year-Old Real- 
ity. The history of the movement 
of goods by air is given in an account 
of notable flights that resulted in the 
establishment of scheduled air-cargo 
routes. Statistics are presented on 
the progress made by air transport 
in recent years and estimates are 
made for future years to 1946. The 
opinion is expressed that air cargo 
will have a substantial growth im- 
mediately after the war. Air Trans- 
portation, October, 1942, pages 4-8, 5 
illus. 

Cargo Gliders. Albert S. Ogden. 
An engineering analysis of the ad- 
visability of undertaking large-scale 
cargo glider operations. Confining 
his discussion to factors involved in 
hauling large quantities of cargo over 
long unbroken jumps, the writer at- 
tempts to clarify certain aspects of 
the problems affecting such opera- 
tions. His conclusion is that although 
the cargo glider has some advantages 
for special applications much of the 
first-glance superiority of this scheme 
for long haul, large-scale air freight 
purposes disappears upon careful ex- 
amination. At best, he states, con- 
siderably more investigation is indi- 
cated before any great amount of 
critical manpower and material is 
devoted to such projects. Aero Di- 
gest, October, 1942, pages 139, 140, 
142, 3 illus. 

Air Cargo & the 3 R’s. Jesse H. 
Jones. A condensation is presented 
of an address by the Secretary of 
Commerce in which he shows the 
connection between air education for 
the coming generation and the devel- 
opment of air transportation of goods 
in the future. The program of air 
education in the primary and second- 
ary schools, sponsored by the Civil 
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cal Sciences. 


Aeronautics Administration and the 
United States Office of Education, is 
outlined. Air Transportation, Octo- 
ber, 1942, pages 9, 10, 1 illus. 

Washington Surrenders to Kaiser. 
Alice Rogers Hager. An analysis is 
presented of the plans of Henry J. 
Kaiser for the mass production of 
cargo airplanes. The writer surveys 
the available types of transport planes 
and speculates on the facilities of the 
enemy for developing new and better 
aircraft. Achievements of existing 
equipment in the transportation of 
men and materials are recounted. 
The arguments against the Kaiser 
plan are summarized and the opinion 
is expressed that if Kaiser can do 
what he is reported to have under- 
taken, he will perform a valuable 
service. Skyways, November, 1942, 
pages 33, 34, 2 illus. 

A Shipper Looks at Air Freight. 
John A. Zellers. The vice-president 
of Remington Rand, Inc., discusses 
the use of air-freight facilities from 
the standpoint of a shipper of large 
amounts of goods. The effects of the 
expansion of air transportation on 
numerous important industries are 
indicated. Air Transportaiion, Octo- 
ber, 1942, pages 11, 12, 1 illus. 

Foods Delivered by Air? In giving 
the advantages of the dehydration of 
foods in order to reduce shipping 
space, it is indicated that the process 
will facilitate the large-scale transpor- 
tation of foodstuffs by air as soon as a 
sufficient number of airplanes can be 
assigned to this field. This will be 
an important contribution to the con- 
version of war air-transport facilities 
to peacetime work immediately after 
the close of hostilities. Air Trans- 
portation, October, 1942, pages 16, 
17, 2 illus. 


Air Law 


Cuestiones de Derecho Aerondutico 
de Guerra (Air Law Problems During 
Wartime). Luis Tapia Salinas. The 
second of a series of articles on the 
legal aspects of aeronautics under war 
conditions. This installment presents 
a historical study of existing inter- 
national agreements and _ unilateral 
decrees pertaining to aerial bombing, 
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blockade in general and air blockade 
in particular, and seizure of civil air- 
craft in transit. Revista de Aero- 


nautica, July, 1942, pages 29-32. 


Air Policy 


A Unified Service. Melvin J. Maas. 
Accusing U.S. military services of bu- 
reaucracy and stating that they are 
hampered by red tape and prejudice, 
the writer proposes immediate reform 
based upon a coordinated plan for 
Army, Navy, and Air Foree formu- 
lated by a general military staff. He 
offers several suggestions on how to 
rectify the lack of unity which he 
contends exists between the three 
branches of service, the primary one of 
which is the institution of an overall 
body for the execution of a major plan 
and strategy. The value of the air 
factor and its relationship to land 
and sea forces are also analyzed. 
Flying, November, 1942, pages 40, 
124, 1 illus. 


Air Power 


Indian Air Force. The growth and 
development, organization, record, 
and operating scope of the Indian 
Air Force are outlined. Praise is 
accorded the caliber of the personnel 
and the job they are doing. In addi- 
tion to relating their participation in 
action over Burma, an account is given 
of their activity in guarding Indian 
frontiers. Indicating the expansion 
of the Indian Air Force to ten com- 
plete squadrons with a reserve of 
pilots and mechanics, the article 
claims that it is intended that a con- 
siderable portion of the Royal Air 
Force ground organization in India be 
turned over to them. Flight. Septem- 
ber 17, 1942, pages 317-319, 8 illus. 

Channel Raids Show Changed War- 
fare. John A. Ward. Based on the 
experience of Dieppe and other Chan- 
nel raids, an analysis is made of the 
present trend of warfare. The con- 
clusion arrived at is that air power is 
the fighting factor that will dominate 
both land and sea battles. The thesis 
is presented that if the United States 
is to capitalize fully its present posi- 
tion in the war, a unified air command 
is needed. The writer suggests Lt. 
Gen. Henry H. Arnold as head of such 
a unified air force, with Vice-Admiral 
John H. Towers as his associate. 
Aero Digest, October, 1942, pages 
86-89, 237, 238, 5 illus. 

Victory Through Air Prophets? 
Major Gen. Paul B. Malone. The 
retired Commanding General of the 
Fourth Field Army analyzes and 
answers criticisms that have appeared 
in books and _ elsewhere directed 
against the equipment, strategy and 
operations of the Army Air Forces. 
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He reviews briefly the growth of the 
air power of the United States and 
quotes statements of several high 
officers in refutation of the derogatory 
opinions that have been expressed 
about American warplanes. The arti- 
cle concludes with the statement that 
victory will be achieved through 
leadership, excellent weapons and 
strong faith. Skyways, November, 
1942, pages 6-9, 74, 75, 6 illus. 

War in the “Air Ocean.” Major 
Alexander P. de Seversky. The 
writer discusses transportation with 
special reference to aviation and the 
war. A comparison is drawn be- 
tween air transportation and other 
means of communication. The 
unique quality of aviation is that it 
has raised transportation to a new 
dimension, it is explained. In so doing 
it has opened the vast “‘air ocean” to 
war making. It is emphasized that 
mastery of the air must be achieved 
before enduring surface operations 
can be carried out. How the advance- 
ment in aviation brought about by the 
war will affect postwar activities is 
discussed. Air Force Review, October, 
1942, pages 8, 9, 25, 2 illus. 

Air Power and the Second Front. 
Cy Caldwell. The writer’s plea for 
an immediate opening of a second 
front is put forth by his support of the 
negative side in a discussion of 
whether victory can be won over Ger- 
many by intensive bombing raids 
alone. He musters his arguments to 
show that the most effective use of 
air power is in support of land (or 
sea) forces and that land forces must 
be used in order to hold territory 
that has been gained. Reminding 
readers of transportation difficulties 
from America and that England 
serves chiefly as an airdrome now, 
he evidences skepticism as to whether 
those two countries can defeat Ger- 
many if Russia is knocked out of the 
war. Flying, November, 1942, pages 
32, 141, 1 illus. 

Three Strikes in All-Out Air At- 
tack. Col. Hugh J. Knerr. Opinions 
are advanced on the strategy that is 
being developed for the prosecution of 
the war, especially the part being 
played by air power. Topics dis- 
cussed include the functions of flying 
boats, the need for faster production 
of instruments and accessories, the 
work still to be done in providing 
military air-transport facilities, and 
the possibilities for the expansion of 
air transportation after the war. 
Skyways, November, 1942, pages 28, 
29, 73, 2 illus. 


Air Safety 


There’s No Stalling on Safety. 
R. 8. Boutelle. This article discusses 
the problems of wing design for a low- 


wing monoplane to be used for train- 
ing. It refers particularly to the 
stall characteristics that were studied 
in an attempt to produce an airplane 
for training that would be as nearly 
as possible a counterpart of the pursuit 


ENGINEERING REVIEW—DECEMBER, 1942 


plane used in combat. The Fair- 
child PT-19 is cited as an example in 
which these problems have _ been 
brought to a satisfactory solution 
Skyways, November, 1942, pages 19, 
68, 7 illus. 


A\ir Transport 


Air Cargo in World Economy. Wil- 
liam A. M. Burden. The Special 
Aviation Assistant to the Secretary 
of Commerce presents an analysis of 
the postwar position of air transport 
from the standpoints of technology, 
economics and national interest. It 
is held that the scientific advances 
achieved through the war will make 
possible air transportation of pas- 
sengers and freight in a radius encom- 
passing large parts of South America, 
Europe, Africa, and Asia within a 
span of about 18 hours from New 
York. Although the airways are not 
expected to handle all the freight or 
displace surface transportation, they 
will be economically feasible. But it 
is as an adjunct for national air power 
that huge commercial air fleets will 
perform their most valuable service 
in the future, according to the writer, 
by providing for the national security 
and opening new frontiers in human 
relationships. Air Transportation, 
October, 1942, pages 29, 30. 

Shadow Across the World. Walter 
B. Pitkin. A graphic picture is drawn 
of future air power. Attention is 
directed to the present performance 
of huge military aircraft. It is pre- 
dicted that whoever builds the first 
1,000-ton transport will have in his 
hands the power to rule the world. 
How such planes might be used for 
air raids on distant countries and in 
other military actions is described. 
Consideration is given to civilian 
airplanes of the future. What has 
been done in the development of the 
low-priced “‘flivver’’ planes is dis- 
cussed, and the writer engages in some 
speculation on the future of these 
small planes. Air News, November, 
1942, pages 13-15, 3 illus. 

A Ferry Pilot’s Day. N. D. R. 
With the delivery of a Halifax to the 
Bomber Command providing a typical 
example, the writer reports his im- 
pressions of how Air Transport Aux- 
iliary pilots carry out their duties. 
He begins with an explanation of 
how the day’s work is planned at 
headquarters, tells how the organiza- 
tion has delivered 100,000 planes with 
a minimum of accidents, and follows 
the pilot through to the accomplish- 
ment of his mission. In describing 
the scope of the A.T.A.’s work, em- 
phasis is placed on the fact that air- 
planes are ferried without the aid of 


instruments or radio. Flight, Septem- 
ber 17, 1942, pages 303-306, 8 illus.; 
“Service Behind the Service,” and 
“Yorkshire Ferry,” Joan Bradbrooke, 
The Aeroplane, September 18, 1942, 
pages 336, 337, 9 illus. 

The Airlines Carry On. Hans van 
der Borg. Services performed by 
the commercial air lines are related, 
with reference to their conversion to 
the military functions to which they 
have been assigned. Praise is be- 
stowed on the foresight that provided 
fleets of airplanes, trained personnel, 
equipment, and experience that was 
so well prepared to serve the nation’s 
needs. Accomplishments of the com- 
mercial air lines in transporting mili- 
tary supplies and personnel are re- 
counted, and it is asserted that fur- 
ther important contributions will be 
made during the war and after peace 
comes. Skyways, November, 1942, 
pages 14, 15, 42, 43, 73, 9 illus. 

Air Transport Links U.S. with 
War Fronts. Attention is called to 
the effect that war has had on the 
elevation of air transport to a position 
of decisive importance. How the 
pressure of military necessity has 
increased air-line mileage is noted. 
The Army’s Air Transport Service 
has become the world’s greatest air- 
line organisation, it is stated. De- 
tails of air-line development in vari- 
ous parts of the world are discussed. 
Air News, November, 1942, pages 
16-18, 8 illus. 

Wings over the North. Part 3. 
Pete de Wet. The third part of an 
article on Canada’s bush pilots and 
the pioneer flying by which they laid 
the foundations of Canadian air trans- 
port. Brief biographies are given of 
the following men who were associated 
with companies that were absorbed by 
what later became Canadian Pacific 
Airways: G. A. Thompson and W. L. 
Brintnell, of Western Canada Air- 
ways; R. W. Starratt, of Starratt 
Airways; J. Hone and H. L. Weber, 
of Arrow Airways; Roy Brown, E. 
W. Stull, M. E. Ashton, and J. Moar, 
of Wings Ltd.; and Grant McCon- 
achie, of Yukon Southern Air Trans- 
port. The article also describes the 
organization of the Central and West- 
ern operating territories of Canadian 
Pacific Air Lines Ltd. Canadian 
Aviation, October, 1942, pages 46 
48, 6 illus. 
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The 70-ton Martin Mars. In this photograph 35 men, spaced about 6 ft. apart, stand along her 200-ft. wing and 215 other persons 


You Still Can Travel by Air. Row- 
land Carter. The present chances of 
being able to obtain nonpriority 
passage on airliners are weighed. 
Accommodations, reservations, in- 
conveniences, and chances of can- 
cellation are discussed. 

An explanation is offered of travel- 
ing priorities and how they are 
worked. Orders of precedence for 
travel listed are: (1) White House 
personnel or others for whom air 
transportation is directed for ac- 
complishment of a particular mission 
by the President, Secretary of War, 
or Secretary of the Navy; (2) ferry- 
ing pilots of the Army, Navy, and 
Marine Corps whose orders speci- 
fically direct travel by military or the 
fastest available commercial _air- 
craft; (3) Army, Navy, Marine 
Corps, Coast Guard, and allied Gov- 
ernment military personnel, or others 
whose air travel is specifically ordered, 
and civilians whose air travel is es- 
sential to expedite war production, 
construction, or other similar activi- 
ties; (4) Army and Navy equip- 
ment, ammunition, supplies and ma- 
terials when certified by an appropri- 
ate Government agency as being es- 
sential to the war effort. Flying, 
November, 1942, pages 26, 85, 86, 1 
illus. 

Wings of Friendship. A. E. Cur- 
tiss. The history of Pan American 
Airways is retold, from the inaugura- 
tion of the service by a small am- 
phibian in September, 1928, to the 
present system that now links the 
American republics and reaches to Eu- 
rope, Asia and Africa. Statistics are 
given on the expansion of the enter- 
prise in its 14 years of operations. 
Airlanes, October, 1942, pages 14, 
15, 1 illus. 

Imperial Improvisation. When 
France fell and Italy joined Germany, 
the Mediterranean was closed to 
British shipping and aircraft and it 
was necessary that the British Em- 
pire’s air communications be restored. 
This is an account of the flight made 


are grouped before the ship. 


by the British Overseas Airways fly- 
ing boat, Clyde, to pioneer a new 
route from England to Lagos, West 
Africa, via Lisbon, Bathurst and 
Freetown in West Africa. It is re- 
lated how the 12,000 miles were cov- 
ered in 23 days under great handi- 
caps, without navigational aids or 
ground services. Flight, October 1, 
1942, pages 363-365, 4 illus. 

Global Airlines for Victory. Esther 
H. Forbes. Wartime assignments of 
the commercial air lines are reviewed, 
it being stated that their position has 
now been clarified. ‘The threefold 
tasks of the air lines are set forth as 
follows: to provide quick transporta- 
tion facilities for civilian war workers, 
to operate domestic routes for the 
Army, and to establish foreign routes 
for the transportation of military 
personnel and equipment. The im- 
plications of the air-lines’ enlistment 
for these services, from the stand- 
point of the country and the com- 
panies, are explored, emphasis being 
placed on the value of the work 
performed. It is indicated that 
through the scores of new foreign 
routes being established and the do- 
mestic experience being gained, the 
private air lines will be placed in a 
favorable position to attain leader- 
ship on the air lanes of the world after 
the war. Southern Flight, October, 
1942, pages 22, 23. 

Trouble Shooters. Idell D. Hays. 
This is an explanation of the duties 
of a flight engineer as performed for 
T.W.A. Constantly watching and 
checking during flight the 200 or 
more instruments with which large 
airliners are equipped, the flight engi- 
neer is trained not only to detect 
trouble but also to prevent and cor- 
rect it. Information is also presented 
on the qualifications for the job, the 


remuneration, working hours, ete.. 


Flying, November, 1942, pages 47, 
48, 127, 128, 2 illus. 

Relative Position of Canadian Air 
Routes Forms Potential Lifeline to 
Hard Pressed Russia. D. B. Wal- 


lace. Stressing the importance of the 
northwest Canadian air routes to 
Russian and Asiatic delivery, this 
article also discusses them as a factor 
in commercial and industrial develop- 
ment after the war. The bush-pilot- 
ing backgrounds of these air routes are 
traced and mention is made of the 
men who pioneered them. It is pre- 
dicted that the city of Edmonton, now 
a northwest point, will occupy a vital 
position as a center of postwar air 
transportation. Comparative figures 
are given on the economy of time 
and money in traveling over north- 
west Canadian territory by air rather 
than land. Commercial Aviation, 
October, 1942, pages 56, 58, 60, 62, 
4 illus. 

Aviacién de Transporte (Transport 
Aviation). F. Villalba. A review is 
presented of the applications of the 
Ju 52 type of transport plane by 
the Germans for the transportation 
of troops and war materials to the 
various war fronts, and for the return 
movement of wounded soldiers from 
these battlefields. Revista de Aero- 
nautica, July, 1942, pages 13-16, 5 illus. 

Awkward Trips Accomplished. Sev- 
eral incidents are related to illustrate 
the resourcefulness, efficiency, and 
bravery of Air Transport Auxiliary 
pilots. Formerly amateur pilots, these 
men and women civilian flyers have 
established an extremely low accident 
rate in their delivery of 100,000 planes 
of varied types. The Aeroplane, 
October 2, 1942, pages 398, 399, 4 
illus. 

Top of the World. Leonard Engel. 
Consideration is given to transpolar 
aviation routes as a solution to com- 
munication problems of war. Refer- 
ence is made to the great length of 
present supply lines between the 
United States and other countries. 
Advantages gained with the shorter 
polar routes are discussed. Russian 
transpolar flights made in 1937 are 
mentioned. Information is given on 
the main requirements that must be 
met if transpolar service is to be 
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Wel! 


Because He Lands Well 


On AEROLS* 


K The pilot of this dive bomber is back from 
the furious fighting of a mission successfully 
completed. Now, as he prepares to land on 
the carrier's deck, confidence replaces ten- 
sion. He knows he will make a perfect land- 
ing—for his plane is equipped with Aerols! 


He is only one of many thousands of pilots 
who rely on Aerols. For Aerols keep ‘em 


landing safely and smoothly, not only on 
mighty aircraft carriers far at sea, but also 
on flying fields all over the world. 


THE CLEVELAND PNEUMATIC TOOL CO. 
AIRCRAFT DIVISION * * CLEVELAND, OHIO 


Also manufacturers of 
Cleco pneumatic tools for the aircraft and general industry, 
Cleco sheetholders, Cle-Air shock absorbers for trucks and 
buses, Cleveland rock drills for mining and contracting use. 
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*THE SHOCK ABSORBING UNITS ON AN AIRPLANE’S LANDING GEAR; THE NAME IS DERIVED 
FROM THE WORDS “AIR” AND “OIL” —THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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placed on a commercial basis. Air 
Vews, November, 1942, pages 24, 25, 
5 illus. 

Navy Air Transport. William 
Levenor. An outline of the organiza- 
tion, administration and function of 
the Naval Air Transport Service, 
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which was instituted for the purpose 
of putting Navy transport flights on 
a schedule basis. Qualifications, du- 
ties, pay scale, and ratings are listed 
for the new class of petty officers 
created for this service. Flying, 
November, 1942, pages 54, 138. 


Airplane Descriptions 


Kurt Tank’s Latest. Photographs 
and some further information on the 
Focke-Wulf FW 190 are presented. 
One illustration shows the engine 
cooling fan, which is driven off the 
airscrew reduction gear. Another 
shows the run of the exhaust pipes 
and the way in which the twin-row 
engine is fitted into its cowling. 
Aeronautics, October, 1942, page 49, 
6 illus. 

Handley Page Me- 
dium Bomber. Descriptive data, in- 
cluding specifications, general dimen- 
sions, and performance details, are 
given on the Handley Page Hampden. 
This British twin-engined, mid-wing 
bomber was designed for structural 
weight economy and a high degree of 
maneuverability. Metal construction 
is employed throughout. A combina- 
tion of the Handley Page leading- 
edge slot and rear trailing-edge slotted 
flap is used on the Hampden, per- 
mitting a wide speed range, low land- 
ing speed, and a take-off with a re- 
duced run. Standard power equip- 
ment consists of two 1,000-hp. Bristol 
Pegasus XVIII engines, but other 
engines, such as 1,100-hp. Wright 
Cyclones, may be installed. The 
armament of the Hampden is one 
fixed and one movable forward-firing 
machine gun and two pairs of mov- 
able machine guns firing aft. Pro- 
vision is made for carrying a fairly 
heavy load of bombs in a specially 
enclosed bay under the fuselage. 
Aero Digest, October, 1942, pages 
195, 196, 5 illus. 

Canada’s Sea Scouts. A brief de- 
scription is given of the Catalina 
PBY-5. The wartime role of these 
patrol aireraft is discussed. Com- 
ments are made on methdds of as- 
sembly. Air Force Review, October, 
1942, pages 14, 15, 2 illus. 

The Zero. RexSydney. Ananaly- 
sis of the design, construction, 
characteristics, and performance of 
the Japanese Zero, with an evalua- 
tion of its strong points and its weak- 
Although it is admitted that 
at the time of its appearance the 
Zero could out-climb and out-ma- 
neuver the best of Allied fighters, tac- 
ties were developed to overcome these 
advantages by capitalizing the supe- 
rior speed and fire power of the Ameri- 
ean fighters. Proof of the suecess of 


nesses. 


these tactics is offered by the brilliant 
records of the United Nations’ pilots 
fighting against the Zeros. Its struc- 
tural weakness and lack of protec- 
tion for the pilot and gas tanks are 
called the greatest disadvantages of 
the Japanese fighter. The one-piece 
design of wings and fuselage—pro- 
hibiting interchangeability of dam- 
aged wings—is noted as one of the 
features of its construction. The con- 
clusion of the article encourages the 
thought that, since the Zeros were 
outfought on many counts by ad- 
mittedly inferior planes, when they 
encounter the Republic P-47 Thunder- 
bolt, which can outperform the Zero 
at top altitudes and at speeds in ex- 
cess of 400 m.p.h., they certainly 
will not prove formidable. Flying, 
November, 1942, pages 25, 26, 90, 92, 
4 illus.; Great Zero,’’ Canadian 
Air Cadet, October, 1942, page 11, 1 
illus. 

German Aeroplanes in Service 
XXVIII and XXIX. Tabulated are 
the type, crew, dimensions, weights, 
performance and power plants of sev- 
eral German airplanes. These in- 
clude the Arado Ar 81v3, Ar 198 and 
Ar 199; the Blohm und Voss By 
138b and Bv 141b; the Dornier Do 
18k1, Do 18k2, Do 18L, and Do 217e2; 
the Focke-Wulf Fw 190a3; the 
Heinkel He 116P and He 177. The 
Aeroplane, September 18, 1942, pages 
340, 341, 12 illus. 

New Ryan PT-25 Trainer Built of 
Non-Strategic Materials. A dis- 
cussion of the Ryan PT-25 Trainer 
and its features emphasizes the im- 
portant development indicated by 
its almost complete elimination of 
strategic materials. Particularized 
are its operational, constructional and 
engine details. Tabulated figures are 
also given on its general and perform- 
ance data. Aero Digest, October, 
1942, pages 198, 201, 202, 6 illus. 

Aircraft Types and Their Charac- 
teristics. Descriptive details are pre- 
sented on the North American NA- 
40B, or Mitchell, and the Avro Man- 
chester. The Mitchell is powered by 
two Wright Cyclone GR-2600 14- 
cylinder, two-row, radial air-cooled 
engines. It has a semimonocoque 
fuselage of aluminum alloy covered 
with the same material, the upper 
portion between the front spar and 


the trailing edge of the wings being 
integral with the center section. 
Figures on performance or armament 
are not included. 

The only one of recently designed 
British heavy bombers to be powered 
by two engines, the Manchester has 
a pair of Rolls-Royce Vulture engines, 
each with a maximum power rating 
of 1,845 hp. at 3,000 r.p.m. at 5,000 
ft. Weighing approximately 25 tons, 
this bomber achieves a top speed of 
approximately 300 m.p.h. and a 
maximum range of about 2,000 miles. 
Flight, September 17, 1942, pages 
308a, 308b, 2 illus. 

Focke-Wulf 190A3. Characteris- 
tics and specifications of the German 
fighter, Focke-Wulf FW 190A3, as 
revealed by examination and _ tests 
of a captured model. The article 
denies the claim that the FW 190A3 
is far superior to any fighter produced 
by the United Nations. While ac- 
knowledging that the German plane 
is compact and efficient, fast, heavily 
armed and well-armored, the writer 
reports that the FW 190A3 cannot 
fly high and, because of a high landing 
speed, is not easy to fly. It is also 
charged that this fighter is inferior 
aerodynamically. Canadian  Avia- 
tion, October, 1942, pages 38, 68, 4 
illus.; ‘‘Berlin Butcher,’ Model Air- 
plane News, November, 1942, pages 
23, 50-53, 2 illus. 

Representative Aeroplanes of the 
Japanese Air Forces. Tabulated speci- 
fications and three-view drawings are 
presented of a group of Japanese air- 
craft, covering such data as dimen- 


sions, engines, weight, and perform- 


ance. The airplanes mentioned are 
the Aichi Navy K-99 dive bomber; 
the Mitsubishi Navy OB-96-4 heavy 
bomber, the Mitsubishi Army OB-97 
heavy bomber and the Mitsubishi 
Navy G-97-1; the Kawanishi Navy 
H-97-1; and the Nakajima Army 8-97. 

Another set of tables shows Japa- 
nese army, navy and other types of 
airplanes and a group of new planes. 
Information appears under headings 
of duty, power unit, manufacturer, 
dimensions, maximum speed, ete. 
The Aeroplane Spotter, September 
42, 1942, pages 232, 233, 6 illus. 

A Capital Ship. Data are given on 
the Martin 187, known as the Balti- 
more to the Royal Air Force. Classed 
as a medium bomber, the Baltimore 
has two Wright 14-cylinder, double- 
row Cyclone engines which give it a 
speed of 315 m.p.h. as compared to 
the 275 m.p.h. speed of its predeces- 
sor, the Martin Maryland. Flight, 
September 24, 1942, page 333, 4 
illus. 

Skyway Flivver. Features of the 
Sikorsky helicopter are briefly out- 
lined. It is 27 ft. long and weighs 
1,500 lbs. A recent improvement 
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GETTING A START 


WITH 


CANNON PLUGS) 


The ground battery for aircraft which supplies auxiliary current 
for starting engines or testing radio and control devices is often 
connected to the plane through this Cannon Connector. By this 
means the batteries on the plane are relieved of the extra load 
of starting cold motors and their charge may be saved for the 
necessary functions while in flight. 

A small third terminal shown in these fittings is used to op- 
erate a signaling device so that the pilot may know when the 
ground battery has been disconnected. 

This is only one of thousands of specialized electrical con- 
nectors built by Cannon for aircraft. All are precision built and 
embody many features that aid the men who use them. They 
are all backed by more than a quarter century of experience in 
the electrical specialty business. 


Pony Express Battery Cort, manufactured by 
Rocky Mountain Stee! Products Company, Los 
Angeles, features] 2 and 24 volt service handled 
through 2 sets of cables. Large plugs with 4 con- 
tacts are special Cannon Type M-1 Connectors. 


CANNON SERVES 
MANY INDUSTRIES 
The aircraft industry is only one 
user of Cannon Plugs. They are 
standard equipment in radio, tele- 
vision, sound studios and theatres. 
They are used in geophysical 
research, railroad rolling stock 
and in countless fields 
where dependable con- 


CANNON 
ELECTRIC 


nections are needed. 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles, California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Ltd., Toronto, Canada 
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added consists of an amphibian land- 
ing gear. In mass production it is 
believed the cost of this helicopter 
will be the same as that of a medium- 
priced motorcar. Unlike the autogiro, 
the helicopter has an engine-propelled 
rotor and does not depend on a for- 
ward motion to rise from the ground. 
It can move in any direction or hover 
in a stationary position. A small rotor 
is used for steering only. Potential 
military uses are mentioned. Life, 
October 19, 1942, pages 45, 46, 48, 
10 illus. 

Aircraft Types and Their Charac- 
teristics. Descriptions, characteris- 
tics; and dimensions are given of two 
flying boats—the Short Sunderland 
and the Consolidated Catalina. An 
adaptation of a civil flying boat that 
compares favorably with later types 
designed specifically for military pur- 
poses, the Sunderland is said to have 
been outstandingly successful on anti- 
submarine patrols and convoy escort. 
Its cruising speed is 178 m.p.h. and its 
top speed is210m.p.h. Withanormal 
range of 1,780 miles, an overload 
range of 2,900 miles can be obtained 
from it. Four Bristol Pegasus XXII 
nine-cylinder, air-cooled radial en- 
gines power the Sunderland. Each of 
these has a rated output of 840 hp. 
at 2,250 r.p.m. at 4,000 ft. 

The Catalina is not quite so fast as 
the Sunderland, although its cruising 
speed is about the same. Designed 
as a reconnaissance flying boat, it has 
a range of about 4,000 miles at oper- 
ating speed and can stay in the air 
regularly for more than 20 hours. The 
engines of the Catalina are two Pratt 
& Whitney twin-Wasp, 14-cylinder, 
air-cooled radials, each developing 
1,200 hp. at 2,700 r.p.m. for take-off, 
single-stage supercharging being em- 
ployed. The armament of this flying 
boat consists of one rifle-caliber ma- 
chine gun in the nose, one beneath the 
tail, and two in each of two blisters 
on either flank of the hull amidships. 
Bombs or depth charges are carried 
beneath each wing on the center sec- 
tion. Flight, October 1, 1942, pages 
362a, 362b, 2 illus. 

I.M.P.A. Primera Fabrica Civil de 
Aviones Argentinos Presento el “‘R.R.- 
11” (I.M.P.A., the First Private Civil 
Airplane Factory in Argentina, Pre- 
sents the R.R.11). The I.M.P.A. 
(Industria Metalurgica y Plastico 
Argentina) R.R.11 is a small, low- 
wing cantilever monoplane for touring 
or training. It is equipped with a 
65-hp. air-cooled Lycoming engine. 
Characteristics and performance data 
are given. Aeronautica, August, 1942, 
pages 18, 19, 31, 3 illus.; ‘Los Aviones 
I.M.P.A. de Construccién Argentina 
(The I.M.P.A. Airplanes of Argentine 
Construction),” Avia, June, 1942, 
pages 188-192, 12 illus. 
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It’s the Thunderbolt. 
Friedman. An article describing the 
design, development perform- 
ance of the Republic Thunderbolt 
and comparing it with a specimen of 
the German FW 190 captured intact 
in England. Popular Science, Decem- 
ber, 1942, pages 108-113, 226, 228, 11 
illus. 

Aircraft Types and Their Charac- 
teristics. Descriptive information is 
presented on two fighter planes—the 
British Beaufighter and the American 
Lightning. The Beaufighter is 
equipped with two Bristol Hercules 
III two-row, 14-cylinder, air-cooled 
radial, sleeve-valve engines. It has 
a top speed of 330 m.p.h. at 14,000 
ft. and a cruising speed of 200 m.p.h. 
at the same altitude. Its range at 
operational speed is 1,500 miles. 

Powered by two Allison liquid- 
cooled, twelve-cylinder V-type en- 
gines, the operating speed of the 
Lightning is given as 350 m.p.h. at 
16,000 ft. Its top speed is quoted at 
380 m.p.h. at 16,000 ft.; its service 
ceiling, 30,000 ft.; and its maximum 
range, 1,070 miles. Conforming to 
the modernity of the rest of its design, 
the Lightning has a tricycle under- 
carriage. Flight, September 24, 1942, 
pages 336a, 336b, 2 illus. 

Manchester Details. From infor- 
mation issued by the British Ministry 
for Aircraft Production, a description 
is given of the Avro Manchester. Like 
its successor, the Lancaster, the twin- 
engined Manchester is designed for 
fast production. It is powered by 
Rolls-Royce 24-cylinder, liquid-cooled 
Vulture engines developing 1,800 hp. 
each. Among the details furnished 
by the article are those on the bomb- 
er’s armor, the fuselage, armament, 
undercarriage, interior, etc. Cana- 
dian Aviation, October, 1942, pages 
44, 45. 

German Aeroplanes in Service— 
XXX. Data are submitted on the 
following German aircraft: Henschel 
Hs 129; Junkers Ju 86p2 and Ju 290; 
Messerschmitt Me 110c5 (long range), 
Me 208, and Me 210. Information 
is included on the engines with which 
they are equipped, their type, crew, 
armament, dimensions, weight, and 
performance. The Aeroplane, Sep- 
tember 25, 1942, page 370, 6 illus. 

Deadliest Bomber. Clyde Pang- 
born. A report on the flying char- 
acteristics of the Avro Lancaster. 
Derived from the writer’s experience 
in piloting the airplane across the 
Atlantic for the Ferry Command, his 
estimate of it is laudatory. He notes 
a feature of the Lancaster that per- 
mits its flaps and landing gear to be 
let down at speeds anywhere up to 
200 m.p.h., whereas it is said that 
this is not attempted with four- 
engined American bombers at more 


William 8S. 


PERIODICALS 


The North American B-25 bomber. 


than 155 m.p.h. Canadian Aviation, 
October, 1942, pages 35, 36, 69, 3 
illus. 

Aircraft Types and Their Character- 
istics. With their dimensions listed, 
the Junkers Ju 52/3m and the Gotha 
Glider are described. The standard 
general purpose transport, troop car- 
rier, and glider tug of the Luftwaffe, 
the Junkers Ju 52/3m has a top 
speed of 195 m.p.h. at 8,000 ft. Its 
cruising speed is 170 m.p.h.; service 
ceiling, 27,000 ft.; and normal loaded 
weight, 22,000 Ibs. Three B.M.W. 
132D nine-cylinder, air-cooled, radial 
engines of 830 hp. each power it. 
Armament consists of four machine 
guns; one firing forward, one from 
an open position above the middle of 
the fuselage, and two from the win- 
dows on each side. 

Since the loaded weight of a type 
like the Gotha Go 242 glider is 8,500 
lbs., the article states that probably no 
more than one is towed by a Ju 52/3m 
and, at the most, three. When fly- 
ing three, the probability is that they 
would be attached to three separate 
towlines anchored as widely apart as 
possible, rather than tandem. This 
glider is designed to carry at least 
23 fully equipped men or about 2 
tons of freight. Although some de- 
scriptive details are given, it is 
claimed that little precise informa- 
tion about the Gotha’s construc- 
tion is available. Flight, October 8, 
1942, pages 300a, 300b, 2 illus. 

Manta. Edward Churchill.  In- 
formation is presented on the Manta, 
a projected long-range fighter in- 
corporating the Davis wing. These 
details are derived mainly from a dis- 
cussion of the plane by David R. 
Davis, designer of the wing, which was 
used on the Consolidated B-24. 

The statement is made that the 


Manta will be capable of flying 3,500 
miles nonstop. It is expected to 
have a top speed in excess of 430 
m.p.h. and to be able to maneuver 
inside of anything of comparable speed 
now in the air. As a night inter- 
ceptor, carrying two hours’ supply of 
fuel, it will be able to climb about 
16,000 ft. in 41/2 min., or to about 
40,000 ft. in 18 min. Empty of fuel 
and ammunition it will land at 50 
m.p.h. on its tricycle gear. Flying, 
November, 1942, pages 84, 100, 103, 
3 illus. 

The Big Bombers. A group of 
pictures illustrates several Russian, 
American, British, and German four- 
engined bombers. Shown are the 
Tupolev TB-7, Boeing Fortress I, 
Boeing Fortress II, Consolidated Lib- 
erator III, Handley Page Halifax 
II, Avro Lancaster I, Short Stirling 
I, and Focke-Wulf Kurier II. The 
Aeroplane, September 25, 1942, pages 
366, 337, 8 illus. 

Fighter-Bombers Are Dual-Purpose 
Attackers. A brief description of 
the fighter bomber is furnished. How 
air raids are made with this type of 
aircraft is explained with the aid of 
sketches. Popular Science, Decem- 
ber, 1942, pages 124, 125, 5 illus. 


Airplane Spotting 


The Spotting Eye. John D. 
Spooner. Means are discussed for 
making comparisons of the perform- 
ance of the eyes in actual practice with 
their theoretic performance, in a man- 
ner similar to the comparisons of en- 
gine performance with their theoretic 
ability. The subjects developed are 
detection, optical aids, night sight, 
and other factors. The Aeroplane 
Spotter, October 8, 1942, page 244, 
1 illus. 
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Hard- 


boiled 
babies 


Adolf...here’s that bomber—again. This 
hard-boiled baby helped stall your Webr- 
macht at Dunkerque...and just the other 
night it was back blasting your ports, 
hounding your shipping. 


Hermann... it’s that Hudson your Luft- 
waffe has never really stopped...the ship 
the R.A. F. calls “Old Boomerang’’—be- 
cause it always comes back. 


Hirohito...Tojo’s met this Lockheed too, 
and he'll keep on meeting it... lots of 
places, and doing lots of things. For the 
Hudson not only does a job; it invents 
new ones for itself! 

And, boys, it’s got a big brother, the Vega 
Ventura, that has all the family character- 
istics, and some new tricks of its own! 
Lockheed Aircraft Corporation. ..Vega 
Aircraft Corporation . . . Burbank, Calif. 


for protection today, and 


progress tomorrow, lock to 


Lockheed 


FOR LEADERSHIP 


Member Aircraft War Production Council, Inc. 
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Airports 


Hewing an Airport Out of Rock Is 
Tough but Not Too Tough for Modern 
Machines. The problems attendant 
upon building an airport on an almost 
solid-rock site are surveyed and de- 
tails are given on how these problems 
were solved. In addition to outlining 
the engineering and _ construction 
methods necessitated, descriptions are 
presented of the equipment that was 
used. Although the specific airport 
is unnamed, indications are that it is a 
Canadian airport on the Atlantic 
coast. Commercial Aviation, October, 
1942, pages 42, 44, 46, 48, 50, 17 
illus. 


Armament 


Notes on Enemy Bombsights. F. 
Postlethwaite. In the first of two 
articles, bombsights used by the 
enemy are described and analyzed. 
Reference is made to the small amount 
of information that has been published 
on bombsights. The functions of the 
bombsight are outlined. The article 
shows the steady evolution in bomb- 
sights which has been taking place 
during the war. Typical bombing 
problems and the German method of 
dive bombing are discussed. Details 
are given of the bombsight equipment 
of a Henkel airplane shot down soon 
after the war started. Paragraphs 
cover the pilot’s drift sight, the 
bomb aimer’s bombsight, and the 
bombsight computor. Comparisons 
are made between this German bomb- 
sight and its contemporary Italian 
counterpart. Photographs of enemy 
equipment are presented and a dia- 
grammatic illustration of a level 
bombing attack is furnished. Air- 
craft Engineering, September, 1942, 
pages 244-247, 250, 5 illus. 

Arms and the Bomber. J. I. 
Waddington. A discussion of the in- 
creasing use of armament on British 
and American heavy bombers. It is 
indicated that the tendency lies 
toward a multiplicity of guns not only 
for the protection of the bombers 
against fighters but also to permit 
them to take offensive action if 
necessary. Noting the contribution 
of the power turret toward making 
this possible, a description of power- 
turret operation is given together 
with an account of its development. 
Mention is made of individual bomb- 
ers and the armament with which 
they are equipped. Canadian Avia- 
tion, October, 1942, pages 50, 60. 

Bombs Aboard. This article deals 
with the various problems involved 
in the loading of bombs into aircraft. 
The various steps in bomb delivery 
are traced and bomb-handling equip- 
ment is described. Particulars are 


PERIODICALS 


The trregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as Soon as the issues 
are available in the United 
States. 


given on the specialist training that 
must be undergone by an aviation 
ordnance soldier of the United States 
Army. The need for care and smooth 


operation under all conditions is 
stressed. Flying, November, 1942, 


pages 56-58, 143, 4 illus. 

The Black Powder Rocket Charge. 
Roy Healy. Reports of the use of 
reaction-propelled bombs, antitank 
and antiaircraft shells by the British, 
Russians and Germans indicate a res- 
urrection of the rocket projectile in 
modern warfare. The history of that 
type of weapon in earlier times is 
traced, and a discussion is presented 
of the application of the same prin- 
ciple to modern weapons. Black 
powder, its composition and _ use 
as a rocket charge, and tests on dif- 
ferent kinds of rockets are described 
in considerable detail. Rocket bombs, 
rocket shells and their construction 
and stability are examined in the light 
of aircraft adaptations and other 
uses. Particular attention is given to 
the rocket as a means for providing 
assistance for the take-off of an air- 
plane. Astronautics, October, 1942, 
pages 3-10, 7 illus. 

The Armament of Big Bombers. 
J. I. Waddington. Briefly tracing the 
development of armament for heavy 
bombers, this survey notes the arma- 
ment with which current British and 
American bombers are equipped. It 
states that the latest British ‘“‘heavies”’ 
carry nose and tail turrets with two 
and four guns, respectively, and an 
amidships top gun position. Recent 
versions of the Flying Fortress are 
described as examples of American 
types. Mention is also made of 
bomb-carrying _ fighters, torpedo 
bombers, and dive bombers. Aero 
Digest, October, 1942, pages 226, 229, 
6 illus. 


Avigation 


Astral Aircraft Navigation. Prof. 
J. W. Melson. In the sixth install- 
ment the Dreisonstok formula for 
finding the computed altitude of a 
celestial body is discussed, along with 


3l 


the derivation of Dreisonstok’s nine 
equations. The solution of a prac- 
tical example is presented and the 
mechanical rules are set forth for the 
use of thetables. The theory of inter- 
cept plotting is explained and instruc- 
tions are given for calculating distances 
in miles and for localizing results. 


Canadian Aviation, October, 1942, 
pages 51-55, 61-63, 12 illus. 
Blind Flying 
Ceiling Zero—So What? Informa- 


tion is furnished on the use of instru- 
ments in blind flying. The various 
types of airplane instruments are de- 
scribed with the aid of a key sketch. 
Canadian Air Cadet, October, 1942, 
pages 9, 28, 29, 2 illus. 


Business and Finance 


Air Empire. Robert S. Morton. 
A detailed report on the financial 
background and internal organization 
of Pan American Airways, showing 
the intricacies of its corporate struc- 
ture and the wide scope of its opera- 
tions. The origin and development of 
this internationally operating com- 
pany and its subsidiaries are re- 
counted. Information is given on its 
tie-up with the ferrying services, as 
well as its cooperation with other 
phases of war activity. Data on the 
earnings of its various companies, 
mail revenues, and routes are in- 
cluded. Flying, November, 1942, 
pages 38-40, 80, 82, 4 illus. 

Insurance for Less. Robert B. 
Lynch. A_ representative of the 
insurance brokerage business pre- 
sents a brief outline of the insurance 
developments that may be expected 
when the “flying freight cars’? now 
engaged in hauling for the armed 
forces can be put to work in domestic 
and foreign trade. Problems of avia- 
tion insurance are discussed and 
the prediction is made that such in- 
surance will be handled smoothly and 
efficiently as a routine matter in the 
future. Air Transportation, October, 
1942, pages 39, 40, 1 illus. 


Civil Air Defense 


Old Light in the New Dark. M. 
A. Weil. Applications of luminescent 
materials are discussed in connection 
with black-outs. The origin of arti- 
ficial inorganic phosphorescent sub- 
stances is traced to a chemical experi- 
menter in the year 1602 who was 
searching for a way to make gold 
chemically. Such luminescents are 
placed in three classifications: radio- 
active pigments, fluorescent pigments 
and phosphorescent pigments, each 
of which is described. The character- 
istics of each class are explained and 
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Fastest, FiGutTin'est Prane 


The Douglas A-20 “Havoc” has been termed the most 
vicious, versatile airplane of the war. Also known in 


Britain as the “Boston,” it is used as an attack bomber, 


has been the scourge of the Axis on every front. And 
no enemy craft has yet matched it! So, America, your 


aircraft industry has out-designed and is now out- 
torpedo bomber, night fighter, long range fighter, pur- 


producing our enemies. Yankee ingenuity will win! 
suit, interceptor, intruder. Forthree years the“ Havoc” 


Douglas Aircraft Company, Inc., Santa Monica, Calif. 


DOUGLAS 


Member, Aircraft War Productior incil, Ine. 


i 
DOUGLAS BUILDS. ..BOMBER-FIGHTERS: THE A-20 “HAVOC” AND ( « A-24 “BANSHEE” e SBD “DAUNTLESS” TBD "DEVASTATOR” 


WAR TRANSPORTS: THE DC-3 AND C-47" SKYTROOPER”™ C-54 "SKYMASTER 
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methods of manufacture are outlined. 
Modern Plastics, October, 1942, pages 
64, 142, 144, 2 illus. 


Civil Aviation 


Streamlined Rules for Civil Flying. 
Charles I. Stanton. The United 
States Administrator of Civil Aero- 
nautics tells how the Civil Air Regu- 
lations are being streamlined to speed 
war and postwar civilian flying. One 
of the outstanding achievements is 
held to be establishment of permanent 
airmen certificates, eliminating the 
requirement of periodic endorsement 
by C.A.A. inspectors. Other amend- 
ments and relaxations of the former 
rules are discussed and it is stated 
that further simplification is being 
developed. Southern Flight, October, 
1942, pages 21, 39, 3 illus. 

Skyways of the Future. Capt. 
Alexis deSakhnoffsky. The writer 
makes a forecast of the style, design 
and performance characteristics of 
the civilian airplane of the future. 
Drawings in color portray a small 
plane of the type envisioned. Sky- 
ways, November, 1942, pages 16, 17, 
4 illus. 

Help Wanted! Edward J. Gard- 
ner. This is an appeal for men and 
women to fill jobs in the Civil Aero- 
nautics Administration. The jobs 
open, requirements, salaries, and du- 
ties are listed. The age limits are from 
17 to 40, the pay ranges up to $3,800. 
Flying, November, 1942, pages 48, 
128, 1 illus. 

Women Conquer Airmen’s Preju- 
dices. Gwenyth Allison. The work 
of women members of the Civil Air 
Patrol is praised in a review of their 
activities in contributing to the use- 
fulness of the Patrol in wartime. 
Particular achievements of various 
units of the Patrol are noted in mat- 
ters of service to the civilian popula- 
tion, as well as in duties having direct 
connection with the war. Skyways, 
November, 1942, pages 56-60, 6 illus 


Design 


Are Super-Sonic Speeds Feasible? 
Capt. Burr Leyson. In view of the 
assumption that current combat air- 
craft are approaching the ultimate 
speed possibilities of the conventional 
design, questions are investigated in 
connection with the developments 
necessary to extend the present speed 
limitations. It is stated that the addi- 
tion of power is not the solution but 
only a minor part of it, the major 
factors being aerodynamic and physi- 
ologic. Functions of the air propel- 
ler are compared with those of the 
marine propeller and the origin of a 
new development in airfoil design is 
attributed to research on the airflow 
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over the propeller blade. Means for 
eliminating the compressibility burble 
are discussed. The article concludes 
with a consideration of the physiologic 
aspects of the forces acting upon the 
body of the airman at critical speeds. 
Skyways, November, 1942, pages 62- 
66, 9 illus. 

Wing Design. Capt. E. , Cecil 
Evans Fox. -A semitechnical outline 
of airplane wing design is presented 
in popular form. Sketches clarify 
the explanations. Air Force Review, 
October, 1942, pages 10, 11, 17, 24, 
6 illus. 

Aircraft Design and Combat Per- 
formance. Major Nathaniel F. Sils- 
bee. An analysis is made of the vari- 
ous types of aircraft being used by 
the Axis and United Nations. The 
writer reveals what combat experi- 
ence has taught about each type and 
describes the special purpose of many 
specific design features. Combat 
performance questions of engineering 
importance are analyzed and dis- 
cussed. S.A.E. Journal, November, 
1942, pages 49-56, 9 illus. 

The Value of a Pound Saved by 
Weight Control. Part I. John E. 
Ayers, Sr. In the first of a series of 
articles the writer reports on an in- 
vestigation undertaken to develop 
equations whereby the value of weight 
savings can be readily computed. He 
offers mathematical developments as 
criteria for the economies to be ef- 
fected by eliminating a pound to meet 
the need of designers for an equitable 
measure on which to base decisions 
involving weight reduction. It is 
also believed the findings might be 
used by air-transport operators for 
the evaluation of the addition or re- 
moval of accessories or equipment. 
Certain basic assumptions are set 
forth and symbols are established 
and tabulated. The subject is ap- 
proached from the standpoints of 
manufacturing savings and invest- 
ment savings. Mathematical formu- 
las are worked out and applied to the 
revenue aspects of commercial air 
transportation. Aero Digest, October, 
1942, pages 108, 111, 113, 114, 244, 
246, 249. 

Lancaster’s Story. The progres- 
sive steps of design concerned in the 
development of the Avro Lancaster 
from the Avro Manchester are re- 
lated. The Lancaster is described and 
the production processes involved in 
its manufacture are outlined. Dimen- 
sions, engines, weights, loadings, and 
armament of this four-engined bomber 
are listed. Canadian Aviation, Octo- 
ber, 1942, pages 37, 68, 69, 2 illus. 

Bomber Development. An analy- 
sis of the qualities required for heavy 
bombers. Five main factors are 
named and discussed: load, speed, 
armament, armor, and low produc- 
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tion time. Among the British bomb- 
ers referred to are the Lancaster, 
Sterling, and Halifax; among the 
American are the Douglas, Boeing, 
Consolidated, and Lockheed. The 
Aeroplane, September 25, 1942, pages 
364, 365, 3 illus. 

Comfortization of Military Aircraft. 
Part 3. Albert A. Arnhym. A con- 
tinuation of a discussion on essen- 
tial comfort equipment for military 
flight crews. This installment covers 
the problem of heat supply in the de- 
sign of military aircraft. It deals with 
six specific requirements and how to 
meet them. These are: (1) heating 
of flight crews; (2) heating of passen- 
gers; (3) heating of accessories; (4) 
anti-icing; (5) antifrosting; (6) 
ground heating. 

In summary, it is said that at the 
present time the combustion heater 
is used most commonly on military 
aircraft. Other heating systems are 
also discussed. Aero Digest, October, 
1942, pages 149, 150, 158, 154, 254, 
255, 257, 258, 261, 262, 265, 266, 8 
illus. 

Modern Aircraft Grow Out of Ex- 
perience from First Designs. Major 
Oliver Stewart. A discussion of 
modifications in the original designs of 
airplanes and the need for such altera- 
tions. Although it is conceded that 
changes in design introduced after 
manufacture is under way cause dis- 
ruptions in production schedules, it is 
demonstrated that these changes— 
suggested by experience with the 
plane in actual service—are worth the 
trouble. Claiming that the Royal 
Air Force is technically superior to 
the Luftwaffe, the article credits this 
superiority partly to modifications 
called for by the Ministry of Aircraft 
Production. Canadian Aviation, Oc- 
tober, 1942, pages 42-44, 2 illus. 


Engines 


Design Features of the Junkers 
211B Aircraft Engine. Sidney Old- 
berg and Thomas M. Ball. An ex- 
tensive study of the design and con- 
struction of a Junkers Ju 211B engine 
removed from a Ju 88 airplane is pre- 
sented. It is noted that the engine 
follows the usual German practice of 
large displacements and conserva- 
tive mean effective pressures and rota- 
tive speeds. Because of the relatively 
light weight per unit of displacement, 
the net weight per horsepower is 
found to be not far above its com- 
petitors. Following the German pol- 
icy of removing all possible distrac- 
tion from the pilot, fully auto- 
matic devices control the propeller 
speed, manifold pressure, mixture 
ratio, spark advance, and supercharger 
gear ratio. S.A.E. Journal, Novem- 
ber, 1942, pages 465-483, 46 illus. 
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The Bristol Hercules Power Egg. 
A detailed sectional drawing of the 
Bristol Hercules shows the complete 
engine and the accessories included 
with the engine itself as a single unit. 
The Aeroplane, October 2, 1942, pages 
394, 395, 1 illus.; “The Bristol Her- 
cules Power Unit,” Flight, October 1, 
1942, page 359, 1 illus. 

Interchangeable Power Plants. A 
discussion of the advantages and pro- 
cedures connected with standardiza- 
tion of power plants in general and 
British power plants in particular. It 
is explained that in this system not 
only the engine but, with the exception 
of the bulkhead, the installation com- 
plete with cowling and mounting is 
supplied as a unit by the engine 
manufacturer. The bulkhead like- 
wise is standardized to the extent 
that not only the fixing points for the 
mounting are common for liquid- 
cooled or air-cooled installations but 
connections for pipes, electrical cou- 
plings, pneumatic and hydraulic con- 
trols are also arranged for ready inter- 
changeability. Organized coopera- 
tion between the engine and air-frame 
manufacturers is credited with facili- 
tating this standardization. 

Some of the designated advantages 
of this system are: economy of de- 
sign, production, maintenance, and 
repair time; prevention of aircraft 
being grounded because of power 
plants that require overhaul or re- 
pair; simplification of manufacture 
and servicing. Flight, September 24, 
1942, pages 331-333, 5 illus. 

Ground vs. Flight Engine Tests. 
James B. Kendrick. The results ob- 
tained from ground testing of engines, 
as compared with those from actual 
flight tests, are evaluated. A report 
is given on comparative data obtained 
by the two methods on: tests of cool- 
ing characteristics; ‘‘shakedown” 
tests to determine the functioning of 
various engine components; carbure- 
tion; exhaust back pressures; fuel 
flow tests, and others. The writer’s 
conclusion is that wind-tunnel tests 
are timesaving and money-saving 
procedures that expedite approval of 
new designs. Flying, November, 
1942, pages 53, 110, 112, 4 illus. 

D. H. Engine Development. Avail- 
able details are presented on the 
Gipsyqueen IV. This is a_ super- 
charged version of the six-cylinder 
Gipsy engine, with increased bore and 
stroke. The article also includes a 
brief tabulation of the basic differ- 
ences between the Gipsy Major and 
the Gipsy Six engines. Flight, October 
8, 1942, pages 395, 396, 3 illus. 


Flight Technique 


Ailerons Are Tricky. Wolfgang 
Langewiesche. This study of air- 
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craft ailerons includes an explanation 
of their action and a discussion of 
their operation. Analyses of adverse 
yaw and wing tip stalling are offered. 
In marking the mechanical improve- 
ments in lateral control which have 
been made, it is stated that these 
have been developed by improving 
the entire wing of the plane rather 
than the aileron itself- Among the 
refinements mentioned are the Differ- 
ential Aileron and types of ‘‘Friese’’ 
aileron, one based on the offset hinge 
and the other on the slot effect. 

In advising on the proper flying 
technique with regard to ailerons, the 
writer cautions that ‘‘stick forward” 
is the most important thing to remem- 
ber. Air Facts, November, 1942, 
pages 49-59. 


Flight Testing 


Determination of Airplane Critical 
Altitude by Flight Tests. L. C. 
Miller. The determination of air- 
plane critical altitude has become of 
considerable importance during the 
last four or five years. The method 
presented in this paper has been de- 
veloped around a practical problem 
on a specific airplane. By use of this 
method it has been possible to estab- 
lish the high speed of a type airplane 
so that it may be checked from flights 
of other airplanes of the type and 
under varying atmospheric condi- 
tions. The problem applies to an 
installation using a two-speed single- 
stage mechanical supercharger. The 
problem becomes more complicated 
when two-stage supercharging and 
exhaust turbosupercharging are used. 
Some of the factors relating to the 
latter type of installation are indi- 
cated. 

The particular benefit gained from 
the determination of airplane critical 
altitude is the establishment of the 
airplane high speed and the establish- 
ment of the increase of high speed 
effected by careful design of the car- 
buretor air scoop for the attainment 
of the highest possible ram due to the 
dynamic pressure of the air entering 
the carburetor scoop Journal of 
the Aeronautical Sciences, November, 
1942, pages 491-496, 3 illus. 


Fuels 


Las Pizarras de Pueriollano y los 
Carburantes de Aviacion (The Puertol- 
lano Oil Shale and Aviation Fuel). 
A. Mora Agues and E. Blasco San- 
tiago. In order to produce aviation 
gasoline from domestic materials, 
Spain has erected a refinery in the 
Puertollano Basin to extract oil from 
bituminous shale. The writers re- 
view the results obtained by similar 
plants in other countries and describe 
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the processes of refining and cracking 
Revista de Aeronautica, July, 1942 
pages 44-49. 


Gliding and Soaring 


“Glidiators’” on Silent Wings. Ac 
tivities of the Army Air Forces Troop 
Carrier Command and the methods 
used in training men for this service 
are described. Information is given 
on the employment of gliders in the 
training courses and in the operation 
of tow planes. National Aeronautics, 
October, 1942, pages 14, 15, 4 illus. 

Riding the Wind. Harry Wilkin 
Perry. Some comments are made on 
the glider pilot training program in 
the United States, its contemplated 
expansion, and the conversion of light 
planes into gliders. The use of “wind 
wagons” is explained. These are ma- 
chines that create an air current to 
sustain the glider a few feet above the 
ground over a given spot while the 
pilot learns to operate the controls, 
the glider being held within certain 
limits of movement by cables at the 
front. Thus the usual practice of 
launching gliders by towline and re- 
leasing them high above the ground is 
eliminated. Mention is made of the 
administration of the glider program 
by the Civil Aeronautics Administra- 
tion, the amount of money that has 
been appropriated for its purposes, 
and the types of gliders that are being 
built. Flight, October 1, 1942, pages 
360, 361, 11 illus. 

Are Glider Airtrains Practical? 
Capt. Fred Smith. In opposition to 
those who have unconditionally hailed 
the future of glider air trains, the 
writer points out some of the disad- 
vantages and impractical factors of 
glider air trains in their present stage 
of development. He claims that they 
are not operatable in all kinds of 
weather nor are any current airliner 
designs suitable for good tow planes. 
It is claimed that a “locomotive” 
aircraft comparable to a seagoing tug- 
boat—with slow landing and take-off 
speed and heavy power loading—is 
needed. 

Offering a solution to the weather 
problem, robot-flown glider cargoes 
are predicted. These would utilize 
repetitive and duplicating electric 
automatic-pilot signals emitted from 
the ‘master’ robot in the loco- 
motive and transmitted to the tow 
through cables incorporated in the 
towing device. Although he admits 
the possibilities of the air train, the 
writer contends that further develop- 
ment is necessary and that they will 
not be realized immediately after the 
war. The Sportsman Pilot, October, 
1942, pages 12, 13, 42, 3 illus. 

Towed Air Transports. Major 
Lewin B. Barringer. The transmis- 
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The planes that dropped devastation on these Jap warships 


were unseen, but their telling effect was very much there! 
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/ Company has produced a sound film on the 
maintenance and repair of PLEXIGLAS. 
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tate the use of PLEXIGLAS in war production. It 
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sion of Army gliding from the experi- 
mental to the practical stage is dis- 
cussed by a gliding specialist. The 
duties of the Materiel and Flying 
Training Commands in connection 
with the program are briefly covered. 
It is the task of the first to develop 
and procure gliders; the job of the 
second is to train pilots to fly them. 

The article also deals with the 
course of instruction for pilots and 
the requirements for it. Comment 
is made on equipment being used— 
gliders converted from light planes, 
transport gliders, etc. Flying, No- 
vember, 1942, pages 44, 142, 148, 1 il- 
lus. 

Sailplane Dive Spoilers. Don 5S. 
Mitchell. It is pointed out that sail- 
planes frequently encounter condi- 
tions which result in speed and stress 
on the structure which momentarily 
rise to figures well in excess of the 
maximum for which the structures 
were originally designed. The article 
sets forth two possibilities for increas- 
ing the safety of sailplanes, these being 
an improvement of the flying quan- 
tities and the addition of a controllable 
means for adding drag. Reference is 
made to the dive brakes that were 
developed by the Germans for their 
dive bombers, as well as other experi- 
ments made in the United States at an 
sarlier date than the German work in 
the development of means for retard- 
ing diving speed. The application of 
these principles to sailplanes is dis- 
cussed and examples are cited of 
German and American craft equipped 
with devices of this sort. Western 
Flying, September, 1942, pages 78 
80, 88, 3 illus. 

Soaring Sails. A. Wakefield Slaten. 
Requirements for gliding and soaring 
pilots are commented upon in con- 
nection with the activities at the 
Army Glider School at Twentynine 
Palms, Calif. Routine operations at 
the school are described with the aid of 
quotations from the flight instructors’ 
manual and official orders governing 
the courses. The relationship of 
military motorless flight to the sport 
of gliding is traced, and a forecast 
is offered of the future uses of non- 
powered aircraft. Skyways, No- 
vember, 1942, pages 36-41, 9 illus. 


High-Alltitude Flying 


The Strategy of Height. Noting 
that the air war goes to higher eleva- 
tions each year, the writer makes 
comments on recent German develop- 
ments in aircraft for fighting and 
bombing at elevations in excess of 
35,000 ft. The Junkers Ju 86PS is 


’ 


described as an experimental version 
of the Ju 86K, equipped with a pres- 
sure section at the forward end of the 
fuselage. 


The secret of high-altitude 
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The new Boeing CG-4 15-man troop glider. 


flight is attributed to the engines and 
the provisions for the crew. Advan- 
tages of high flying are enumerated and 
reference is made to record-breaking 
altitude flights. Other German and 
Italian high-altitude aircraft are also 
mentioned. The Aeroplane, September 
25, 1942, page 357, 5 illus. 


History 
Ad Astra. Lord Brabazon. The 
thirtieth Wilbur Wright memorial 


lecture delivered before The Royal 
Aeronautical Society is presented. 
It reviews briefly the early achieve- 
ments of the Wright brothers and 
others. Thoughts and recollections 
are expressed in three main groups, 
first the political angle, then the war 
use of aircraft, and finally the reorgani- 
zation that must be effected after the 
war. The Journal of the Royal Aero- 
nautical Society, October, 1942, pages 
247-260, 4 illus. 

The Bomber: Britain Built It First; 
America Builds It Best. Keith Ayl- 
ing. A historic review is presented of 
war plane development from 1912 up 
to the present. The subject is dealt 
with largely from the point of view 
of aircraft performance in war ac- 
tivities. Reference is made to the fact 
that this war year marks the thirtieth 
anniversary of air bombardment. It 
was in 1912, during the Italo-Turkish 
war, that a British soldier of fortune 
flew a Farman plane over the Turkish 
lines and dropped a bomb, thus in- 
augurating a new era of warfare. 
Special attention is given to the de- 
velopment of bomber planes, but the 
evolution of the fighter also is dis- 
cussed. Comparisons are drawn be- 
tween the performance of modern 


American aircraft and those of other 


nations. Air News, November, 1942, 
pages 10-12, 40, 41, 9 illus. 


Glorious Fighting History of U.S. 
Leathernecks Further Enhanced by 
Marine Flyers. Brig. Gen. Robert 
L. Denig. As a tribute to mark the 
167th anniversary of the U.S. Marine 
Corps, the history of Marine aviation 
is reviewed. Individual exploits de- 
picting the bravery and spirit of the 
Marines are related. The innovation 
of the aviation branch is eredited 
mainly to the persistency and activity 
of Lt. Alfred A. Cunningham. Com- 
mercial Aviation, October, 1942, pages 
22-26, 21 illus. 

The Man Who Saved Britain. 
Keith Ayling. A biographic outline 
is presented of Reginald Mitchell, 
designer of the Spitfire, the fighter 
plane that he never saw in action. 
Mr. Mitchell was chief designer of 
the Supermarine Aircraft Company. 
Air Trails, November, 1942, pages 
14, 15, 60-62, 3 illus. 


Inspection 


The Magnetic Powder Method of 
Crack Detection. J. Ferdinand Kay- 
ser. This article deals with magnets 
used in the method of crack detection 
in which the specimen is dusted or 
otherwise covered with magnetic pow- 
der and then magnetized. Alternat- 
ing and direct current electromagnets 
and permanent magnets are used in 
this process. Advantages and disad- 
vantages of each are discussed. Ref- 
erence is made to the degree of mag- 
netization required. Special attention 
is given to applications of known prin- 
ciples to the design of permanent mag- 
nets suitable for crack detection. 
The Engineer, September 18, 1942, 
page 241, 1 illus. 

Optical Sections. Particulars are 
given on the principles and applica- 
tions of the Taylor-Hobson Section 
Projector, by means of which optical 
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Seven days a week America is doing one of the greatest 
jobs of production the world has ever known. We are liv- 
ing with one part of that job here at Alcoa, where over 
seventy thousand men and women are producing Alumi- 
num in quantities that were mere fantasy yesterday. 

But there’s an eighth day tucked in among the few 
open spaces in the seven-day week. Engineers are able 
to squeeze in some important Imagineering about post- 
war products—planning that will help convert war 
jobs into peace jobs. 

For instance: 

Imagine what 1,000 pounds less weight in the 
automobile of the future would mean in performance, 


gas economy and tire life. Then engineer it down 


to the realization that 1,000 pounds can be taken off 
by using, say, 500 pounds of Aluminum per car. 

Now translate possibilities such as these into your 
own business. 

\luminum costs less today. New methods, tech- 
niques, processes, and new forms of metal coming out of 
the war effort will all be available for the as-yet-untold 
possibilities in tomorrow’s peacetime products and 
peacetime services. 

Our eighth day is devoted to helping Imagineers 
throughout industry use the potentialities of Alcoa 
\luminum in bettering the new ideas they are dreaming 
up. ALuminuM Company or America, 1980 Gull 


Building, Pittsburgh, Pennsylvania. 
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sections can be taken in a plane 
through all types of gears, splines, 
and similar objects. With this instru- 
ment accurate data on tooth form and 
wear are obtained and recorded in 
permanent photographic form with- 
out any damage to the specimen. 
Illustrations help to explain the opera- 
tion and principle of the projector. 
Aircraft Production, October, 1942, 
pages 610, 611, 5 illus. 

Details of a New System of Crack 
Detection. A description is presented 
of a method of crack and flaw detec- 
tion utilizing ultraviolet light and a 
fluorescent material. Components are 
passed through a bath of fluorescent 
material, washed in a solution that 
removes all the material but that 
which has become anchored to the 
edges of the flaw or crack, and ex- 
amined under a specially designed 
“black” lamp (a source of ultra- 
violet light). Cracks and flaws show 
up because the fluorescent material 
in them glows with a characteristic 
color. Advantages of the method are 
enumerated. It is explained that sur- 
face scratches that only have a depth 
equal to or less than their width are 
not revealed. Sheet Metal Indus- 
tries, October, 1942, pages 1557, 
1558, 1 illus.; ‘Fluorescent Crack 
Detection,” Aircraft Production, Octo- 
ber, 1942, page 611. 


Instruments 


Fine Work Involved in Interesting 
Instrument Production Industry. R. 
Eric Crawford. In addition to de- 
scriptions of the products themselves, 
an account is given of the processes and 
methods involved in the manufacture 
of aircraft instruments and fuel pumps 
by Canadian Aircraft Instruments and 
Accessories Ltd. Information is pre- 
sented on how this Canadian firm 
makes the following products: a 
compact fuel pressure pump; hand 
fuel pump; high-pressure couplings 
(Avimo); electrically heated pressure 
heads (Avimo) for pitot tubes; pres- 
sure and vacuum indicating instru- 
ments, including air-speed indicators, 
rate-of-climb indicators, altimeters, 
oil pressure gauges, fuel pressure 
gauges, suction gauges, and mani- 
fold pressure gauges. Canadian Avia- 
tion, October, 1942, pages 92, 94, 96, 
98, 100, 11 illus. 


Jet Propulsion 


Engine Exhaust Propulsion. Ced- 
ric Giles. A short article outlines the 
methods for utilizing the exhaust 
gases as a source of additional power 
for an airplane. Turbosuperchargers 
and reaction nozzles are explained 
briefly, along with the principles upon 
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which they operate. It is also shown 
how the flow of air through a ducted 
radiator is utilized to develop a 
thrust that offsets the drag of the 
radiator and sometimes provides addi- 
tional power and speed. Astronau- 
tics, October, 1942, pages 11, 12, 2 
illus. 

A Modified Rocket Engine. Charles 


T. Piecewiez. A design for a ‘‘nozzle- 


w 


less” type of rocket engine is described 
briefly. Known as the Piecewicz- 
Carver engine, it is said to combine 
the features of the method of mixing 
fuel with oxygen in an_ orthodox 
chamber and a concentric feed through 
a long tubular cylinder. The brief 
article explains its operating prin- 
ciples. Astronautics, October, 1942, 
page 13, 1 illus. 


Maintenance 


Aircraft Maintenance Problems in 
North Africa. Lt. Col. Robert To- 
land. A graphic picture is presented of 
problems of military aircraft main- 
tenance in North Africa. It is ex- 
plained that sand so fine that it gets 
into engines, instruments and moving 
parts in general is the chief cause of 
trouble. Every time an _ airplane 
takes off it creates its own sandstorm. 
The life of parts subjected to the 
abrasive effects of sand is greatly re- 
duced. The toll of sandstorms is 
pictured. Dust clouds are found at 
altitudes as great as 10,000 ft. Ad- 
vantages of, and difficulties experi- 
enced with, the use of air filters for 
reducing sand intake are discussed. 
Because the enemy takes advantage 
of sandstorms to attack airports, air- 
craft must be held in readiness with 
engines idling, which results in in- 
creased wear. Maintenance problems 
also are created by extremes of tem- 
perature, insects, storms and _ lack 
of water. Means improvised to com- 
bat some of these difficulties are 
discussed. S.A.E. Journal, Novem- 
ber, 1942, pages 46-48, 1 illus. 

Servicing and Maintenance of Civil 
Aircraft. A description is furnished 
of some of the more interesting air- 
plane-component test rigs and main- 
tenance equipment developed by the 
British Overseas Airways Corpora- 
tion. It is explained that develop- 
ment of special equipment for main- 
tenance and overhaul is carried out by 
the Service Engineering Department 
and Service Equipment Section in 
a self-contained factory. The first of 
two articles presented covers a uni- 
versal engine test stand, designed for 
in-line or radial engines of all types, 
and a universal airscrew stand. This 
stand is built to receive all types of 
airscrews by the simple method of 
having different types of sleeves for 
the various propellers which are 
mounted on it. In the second article 
descriptions cover an automatic-pilot 
test rig, an airscrew-blade_ twisting 
machine, a hydromatic test rig for 
testing Hamilton Standard and Havil- 
land Hydromatic airscrews, a hydrau- 
lic automatic press, and a plug testing 
machine. Aircraft Engineering, Au- 


gust, 1942, page 235, 2 illus.; Septem- 
ber, 1942, pages 269, 270, 6 illus. 


Rust-Proof Coatings for Manifolds. 
Robert H. Wendt. An explanation 
of the Tayloreraft Aviation Corpora- 
tion’s solution to the problem of ade- 
quately rust-proofing exhaust mani- 
fold systems and mufflers. This solu- 
tion is claimed to include also the 
elimination or drastic reduction of the 
possibility of failures in or near welds 
due to comparatively high stress con- 
centrations that normally accompany 
the welding of SAE 1025 steels. Pos- 
sessing qualities of abrasion-resistance, 
moisture-resistance, and _ rust-proof- 
ing, the porcelain coating developed is 
said to be a product of excellent ap- 
pearance and unquestioned durability 
which saves critical materials. Aero 
Digest, October, 1942, page 162, 4 
illus. 

Repair Unit. Illustrated by a chart 
showing the activities of an R.A.F. 
repair unit, this article outlines their 
functions, purpose, and organization. 
The personnel, working hours and con- 
ditions, and types of jobs are de- 
scribed. Prepared for General Brett 
of the U.S. Army Air Forces, the 
chart shows how the repair unit cen- 
ters around a general equipment 
store, foundries, and workshops for 
the manufacture of equipment. Draw- 
ing freely on this are shops in which 
repair of the three main parts of an 
aircraft is distributed—the airplane 
repair section, the engine repair sec- 
tion, and an auxiliary equipment re- 
pair section. Flying, November, 1942, 
pages 41, 145, 147, 3 illus. 

Fuel Consumption from the Air- 
line’s Viewpoint. M.G. Beard. This 
article deals with the determination 
of air-line fuel consumption. Atten- 
tion is drawn to the difficulty of secur- 
ing accurate fuel consumption data 
due to the rapid developmental 
changes in airplane models. Stand- 
ards that must be established before 
accuracy can be obtained are enu- 
merated. It is explained that at the 
present time manufacturers’ charted 
horsepowers, based on r.p.m. and 
manifold pressure, are not an accur- 
ate basis for determining specific 
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consumption rates and that unt 
the air lines operate on a torquemete! 
power basis accurate comparison 
between various engine operating 
phases cannot be made. Reasons ar 
given why specific fuel consumption 
must include additional requirement 
for establishing minimum rich-mix 
ture knock ratings. In order to in 
crease the accuracy of fuel consum 
tion data, instrumentation must 
improved for measuring carbureto 
mixtures, fuel flow in lines, and fue 
quantities in fuel tanks. S.A.E 
Journal, November, 1942, pages 484 
491, 5 illus. 

Hydraulic System Trouble Shoot- 
ing. James E. Thompson. Informa 
tion is presented on methods followed 
in locating and correcting troubles 
in the hydraulic systems used in mod- 
ern aircraft. The functions of the 
three major hydraulic circuits are ex- 
plained in considerable detail and in- 
structions are given for testing and 
diagnosing. Symptoms are classi- 
fied according to the type of fune- 
tional failure, with directions for locat- 
ing and remedying the trouble 
Western Flying, September, 1942 
pages 52, 55, 56, 58, 5 illus. 

We Fix Flaps. Lt. Ken Leste 
This article describes the procedure 
of Air Forces maintenance, which is 
accomplished through four echelons of 
command. The first two of these ar 
under the Flying Training Com- 
mand, the second two under the Air 
Service Command. Of an elementary 
nature permitting its accomplishment 
by all Air Forces units operating ail 
craft, first echelon maintenance en 
compasses the cleaning and servicing 
of planes and equipment. Under it 
jurisdiction is the performance of 
periodic preventive inspections and 
such adjustments, repairs and _ re- 
placements as are possible with the 
hand tools and other light equipment 
issued to the unit. Second echelon 
maintenance embraces repairs and 
replacements requiring mobile ma- 
chinery of such weight and bulk that 
ground means of transport is neces 
sary. Third echelon maintenance 
includes repairs and_ replacements 
requiring fixed machinery and tools 
the recovery, reclamation, or repail 
and return to service of unserviceabl 
aircraft whenever this action is mor 
economical or feasible than its a 
complishment by a lower echelon 
Fourth echelon maintenance is a de 
pot function. It covers all opera 
tions necessary to restore worn 0 
damaged aircraft to a condition o 
tactical serviceability and the periodi: 
major overhaul of engines, unit as 
semblies and auxiliary equipment 
Air Facts, November, 1942, pages 
40-48, 2 illus. 
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riods for Aircraft Engines. Marvin 
Whitlock. Conditions regulating the 
frequency of aircraft-engine over- 
hauls are studied with the object of 
establishing a limiting factor or fac- 
tors applicable to the overhaul period 
for domestic air-line engines. For 
the purposes of discussion a hypo- 
thetic engine intended to possess 
operating characteristics representa- 
tive of all currently operated types 
was adopted. The desirable opti- 
mum overhaul period is defined. The 
various groups of engine parts are 
outlined and a typical overhaul in- 
spection of the pertinent parts is de- 
scribed. 

It is concluded that the limiting 
factor for engine overhaul periods is 
the accumulation of the centrifuged 
deposit in the crankpin which limits 
the overhaul period to approximately 
1,000 hours. It is further concluded 
that this condition can be alleviated 
by the provision of effective filtering 
facilities in the lubrication system 
and by improved scavenging of the 
lead products of combustion. S.A.E. 
Journal, November, 1942, pages 499— 
508, 9 illus. 

Design Specs Need ‘Ground Time’ 
Analysis. E. J. Foley. It is sug- 
gested that aircraft design and manu- 
facture be guided by more careful 
consideration of the problems of op- 
eration and maintenance. Specifica- 
tions should be written with as much 
attention to matters of inspection, 
repair and overhaul on the ground as 
to safety, speed, load-carrying capac- 
ity, and other factors in the air. 
Standardization is urged on the basis 
of man-minutes required to perform 
each service operation, including rou- 
tine inspection as well as work involv- 
ing complete changes or repairs for 
major components of the airplane. 
Equipment required for repair and 
service work would also have to be 
especially designed and standardized 
in order to maintain uniformity in 
man-minutes allowed. The sugges- 
tion is made that by conference and 
agreement among the aircraft de- 
signers and manufacturers, the air- 
line operators and the equipment 
makers, airplanes can be so designed 
that minimum time will be required 
for maintenance and maximum flying 
time can be secured. American Avia- 
tion, October 15, 1942, page 34, 42, 
44, 1 illus. 

They Keep Them Flying. Ed San- 
der. The maintenance men respon- 
sible for the planes at Army flight 
training schools are followed through 
a typical day’s operations. A de- 
tailed account is given of the tasks 
they must perform and the manner 
in which they must be done. The 
high caliber of their work, their loy- 
alty and responsibility elicit praise 
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from the writer. Flying, November, 
1942, pages 55, 74, 76, 80, 3 illus. 


Management 


Air-Line Engineering Management. 
Ivor Lusty. This second part of an 
article on air-line engineering manage- 
ment deals with personnel arrange- 
ments. Three basic types are de- 
scribed with the aid of charts. The 
advantages and disadvantages of the 
arrangements are discussed. A fourth 
type of personnel layout envisaged 
by the writer is presented and illus- 
trated diagrammatically. Functions 
of the various departments are out- 
lined. It is suggested that an air line 
could make use of the services of a 
physical and chemical laboratory. 
Aircraft Engineering, September, 
1942, pages 251-253, 272, 4 illus. 

Written Tests Aid Worker Evalua- 
tion. The writer tells how a series 
of written questionnaires for job test- 
ing have been developed by the per- 
sonnel department of the Lycoming 
Division of Aviation Corporation. 
They are used to determine how much 
a machine-tool operator knows of his 
work after a few weeks’ experience. 
One advantage of the questionnaire 
is that it saves the time required for 
the foreman to estimate the ability 
of a green hand. The company has 
developed questionnaires on 60 differ- 
ent standard machine tools. Details 
of the system are described and forms 
of the questionnaires are shown. 
American Machinist, October 15, 
1942, pages 1165-1167, 5 illus. 

Daylight in Factories. The ad- 
visability of using daylight when- 
ever possible in war production plants 
instead of the permanent and constant 
use of artificial lighting is discussed. 
It is shown that this effects an econ- 
omy of fuel, power, and maintenance 
and that, considered from both physi- 
ologie and _ psychologic points of 
view, it results in improved working 
conditions. The article also deals with 
the cost of maintaining a system of 
artificial illumination and _ replacing 
it by removable black-out. A num- 
ber of such replacement schemes are 
illustrated and described. Aircraft 
Production, October, 1942, pages 583- 
585, 7 illus. 


Materials 


Committee on Standards Approves 
32 New Specifications and Tests. 
Revisions and emergency alternate 
provisions developed to keep the 
standards of material specifications 
and testing up to date are presented. 
In order to keep a clear distinction 
between the regular actions, as con- 
trasted with emergency specifications 
and emergency alternate provisions, 
the latter are described in a separate 
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part of the article. Two complete 
lists are given, one covering the regu- 
lar specifications and provisions and 
the second giving the new emergency 
specifications and the emergency al- 
ternates. A.S.7.M. Bulletin, October, 
1942, pages 5-10. 

Aircraft Protective Treatments. W. 
L. Morse. Information is furnished 
on the treatment of finished aircraft 
parts to protect them from corrosion. 
The corrosion of metals is classified 
under three heads, surface corrosion, 
electrolytic corrosion and intererystal- 
line corrosion. The first two types 
san be prevented by protective coat- 
ings and are the subject of the article. 
The causes of corrosion are discussed. 
Protective processes are classified as 
cleaning, metal coating, and organic 
coating. Details of each process are 
described. Aeronautics, October, 1942, 
pages 44-47, 

Rust-Proofing of Ferrous Metals 
in Light Engineering Practice. H. 
Silman. In the last article of a series 
on rust-proofing ferrous metals, the 
cementation and diffusion process is 
discussed. It is explained that this 
process makes use of the tendency of 
many metals to alloy with one another 
under conditions of temperatures be- 
low their melting points and intimate 
contact. Commercial applications of 
the process to coating with zine, alu- 
minum and chromium are outlined, 
and a method of producing a layer ot 
high silicon iron on ferrous metals is 
described. Another development. is 
cladding, in which a more corrosion- 
resisting metal is rolled in contact with 
a base metal. In the nonferrous field, 
Alclad is an example. Stainless steel 
cladding is discussed. Other sections 
of the article cover paint and enamel 
coatings and the testing of protective 
finishes. Sheet Metal Industries, Octo- 
ber, 1942, pages 1531-1536, 6 illus. 

Cessna’s Train for Victory. Cur- 
tis Haseltine. The writer tells how 
plywood originally intended for piano 
construction is being used by Cessna 
to build twin-engined transitional 
bomber-pilot training planes. It is 
explained that the comparative speed 
and simplicity of construction have 
made possible the delivery of hundreds 
of these Bobcats and Cranes to the air 
forces of the United States and 
Canada. Dixie Air News, October, 
1942, pages 10, 11, 2 illus. 

The Working of National Emer- 
gency Steels. Information on the 
working of the National Emergency 
Steels, obtained from a number of 
sources, is presented. Sections cover 
the composition of original steels, cur- 
rent steels, forging and heat-treat- 
ment, actual applications of steels, 
recommended applications, and their 
heat-treatment and properties. 

The latter part of the article deals 
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simplicity of design eliminates 
need for shims or adjustments 


Fewer Parts—Simpler Assembly. Contactors can be torn down and reassembled 
without affecting performance. Assembly is extremely simple—requires no special skill or 
directions, nor any tools other than screwdriver and pliers. Stationary contacts are held in 
place by the heavy terminal studs. Only two cover screws, four assembly screws, and a 
single cotter pin are removed to exchange magnet coils and movable contacts. 


Completely Enclosed Construction. Coil, contacts, and all moving parts are com- 
pletely enclosed for protection against dust or mechanical injury. Note molded bakelite 
contact cover and one-piece magnet shell. 


Heavy Duty Contacts. Long, trouble-free life is assured by thick silver alloy contact 
tips with liberal wear allowance. Contact material provides maximum inrush capacity 
without welding. 


Protected Contact Spring. The contact spring does not bear directly on the copper 
movable contact member and cannot be damaged by conducted heat if the contacts should 
be overloaded. 


Low Coil Current. Efficient solenoid design using highly refined magnet iron results in 
unusually low coil currents. At 24 volts, 50, 100, and 200 ampere contactor coils require 
only .13, .16, and .24 amperes, respectively. 


Light Weight. Compact and simple construction permits weight economy without sacri- 
fice of performance. 50 ampere contactor weighs only .53 pound; 100 ampere, .80 pound; 
and 200 ampere, 1.8 pounds. 


50, 100, and 200 ampere, single pole ¢ Class 9350 contactors are approved 
wnder Army Air Forces’ (Sp ti numbers are 
94-32350, 94-32322, 94-32324, 94-32351, 94-32352, and 94-32353.) 


WRITE FOR BULLETIN 9350 


SQUARE COMPANY 


DETROIT- MILWAUKEE-LOS ANGELES 
KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 


N CRNAOR: SQUARE C MPRNY CRNAROR LIMITE TORONTO, ONTARIO 


AIRCRAFT Conttol 
Electiical DEVICES 


As military and commercial aircraft demand 
an ever-increasing variety of electrical func- 
tions, Square D's objective is to provide the 
necessary electrical control devices from 
its Detroit, Milwaukee, and Los Angeles 
factories. 


Electrical devices for the aircraft indus- 
try are sold through Square D branch offices 
in 52 principal U. S. and Canadian cities. 
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with the machining of NE steels and 
tables are furnished covering speeds 
and feeds, suggested wheels for grind- 
ing, cutting oils, band-saw recommen- 
dations, and feeds and speeds for 
drilling. American Machinist, Octo- 
ber 1, 1942, pages 1095-1106, 2 illus. 

The National Emergency Steels. 
Charles M. Parker. The writer tells 
of the expanding need for alloy steels 
brought about by the steadily increas- 
ing war effort. He explains how a 
factual schedule of possible alter- 
nates for nickel steels was developed 
by the Technical Committee on Alloy 
Steel. The plan of action followed, in 
which consideration was given to 
immediate and future conditions, is 
described. The NE steels are dis- 
cussed under sections covering effects 
of elements on properties, harden- 
ability data as a guide, microstruc- 
ture and heat-treatment, factors 
affecting hardness, manganese-molyb- 
denum steels, and nickel-chromium- 
molybdenum steels. Tables and charts 
accompany the presentation. Metals 
and Alloys, October, 1942, pages 
622-629, 12 illus. 


Medicine 


Indoctrination of Flying Personnel 
in Physiologic Effects of High Alti- 
tude Flying and Need for and Use of 
Oxygen. Lt. Comdr. Leon D. Car- 
son. Attention is directed to the 
severe stresses imposed upon man’s 
adaptive physiologic mechanism when 
the ceiling of aircraft is increased. 
A brief classification of these stresses, 
which represent problems for the 
flight surgeon, is presented. Refer- 
ence is made to the establishment 
within the Navy of a section for the 
supervision and guidance of aviation 
medical research. Problems that have 
come under purview of this section are 
enumerated and discussed. The dif- 
ficulty of making the man who flies 
follow routines recommended by the 
flight surgeon is emphasized. <A 
large part of the article is devoted to 
a description of a Navy training 
course in the effects of anoxia and in 
the operation of oxygen supply ap- 
paratus, part of which is conducted in 
low-pressure chambers. In addition 
to aiding in the solution of research 
problems, this method of indoctrina- 
tion is stated to give the future mili- 
tary aviator valuable knowledge as to 
normal and abnormal physiologic re- 
sponses, the limitations of oxygen 
supply systems, and the dangers of 
even slight mask leakage. The Jour- 
nal of Aviation Medicine, September, 
1942, pages 162-169, 3 illus. 

Protecting Pilots’ Eyes. KE. D. Till- 
yer. A study of aviation goggles, 
showing the purpose they fulfill and 
how they are adapted to the optical 
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needs of airmen. The specifications 
and characteristics of Calobar lenses, 
adopted as standard by the USS. 
Army Air Forces, are described. By 
a careful balancing of ferrous and 
ferric iron ingredients and the addi- 
tion of other oxides, this olive-green 
glass is made. It gives a peak of 
maximum transmission of useful light 
closely coinciding with the peak of 
the curve of eye sensitivity and at 
the same time permits excellent ultra- 
violet and infrared absorption. The 
article also includes an explanation of 
“olare.”’ Flying, November, 1942, 
pages 30, 31, 119, 5 illus. 

Erythrocytes and Hemoglobin Val- 
ues in Acclimatization Produced by 
Discontinuous Anoxia. J. Clifford 
Stickney and Edward J. Van Liere. 
It is noted that relatively little re- 
search work has been directed toward 
the determination of the effect of dis- 
continuous exposure to anoxia on the 
number of erythrocytes and _ the 
amount of hemoglobin. Because avia- 
tors spend relatively short periods. 
aloft, they are subject to discontinu- 
ous anoxia, and it was felt that a fur- 
ther study of the problem should be 
made. Methods used in experiments 
conducted with dogs in low-pressure 
air chambers are described. Results 
of the study are explained and sum- 
marized. It is concluded that dis- 
continuous exposure to anoxia is ca- 
pable of producing a noticeable degree 
of acclimatization, the degree as meas- 
ured by the amount of hemoglobin and 
erythrocytes being directly propor- 
tional to the severity of the anoxia and 
the length of time of exposure. The 
Journal of Aviation Medicine, Septem- 
ber, 1942, pages 170-176, 3 illus. 

Solving Flying Problems with Medi- 
cine & Psychology. Lt. T. T. Flah- 
erty. The causes of airsickness are 
explained and means are suggested 
for minimizing its effects and cor- 
recting the condition. With refer- 
ence to students and pilots engaged 
in aerobatics, it is shown that the 
proper use of the eyes is the way to 
prevent airsickness. A routine con- 
sisting of six steps is set forth as the 
correct procedure for avoiding air- 
sickness. National Aeronautics, Octo- 
ber, 1942, pages 25, 37, 2 illus. 

Studies on the Effects of Adding 
Carbon Dioxide to Oxygen-Enriched 
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Atmospheres in Low Pressure Cham- 
ber. H. Himwich, J. Fazekas, H. 
Herrlich, A. E. Johnson, and A. L. 
Barach. This is Part 2 of a series of 
articles on the subject. It deals with 
the oxygen and carbon dioxide ten- 
sions of cerebral blood. Experiments 
were conducted in low-pressure cham- 
bers to determine whether the addi- 
tion of CO,, to oxygen-enriched atmos- 
pheres had a different effect on venous 
blood coming from the brain than 
on mixed venous blood. Both dogs 
and human subjects were used in the 
experiments. Results of the study 
are presented with the aid of scatter 
charts. No evidence was obtained 
that the sea-level equivalent of 2 per 
cent carbon dioxide when admin- 
istered with oxygen had any advan- 
tage on cerebral oxygen tension over 
pure oxygen at a simulated altitude of 
38,000 ft. The Journal of Aviation 
Medicine, September, 1942, pages 
177-181, 2 illus. 

The Influence of Certain Anti- 
malarials and Related Agents on 
Lethal Effects of Anoxia. E. J. Van 
Liere and George A. Emerson. It is 
explained that the influence of quinine 
or related agents on the effects of 
anoxic anoxia is of immediate interest 
because airmen stationed in the 
tropics may receive these agents as 
prophylatics. Standard methods were 
used for testing the effects of various 
agents in anoxia. These involved the 
simultaneous exposure of sufficiently 
large numbers of treated and un- 
treated mice to anoxia to permit a 
statistical examination of results. Fac- 
tors that might influence the results 
were critically studied. Anoxia was 
produced in a large decompression 
chamber allowing adequate ventila- 
tion at the lowest pressures used. The 
results of these tests are described. 
It was found that none of the three 
most commonly used antimalarial 
agents—quinine, atabrine or plasmo- 
chin—has an appreciable effect on 
tolerance of mice to lethal effects or 
anoxic anoxia, even when given re- 
peatedly. Of a group of minor related 
agents, only optochin exhibited sig- 
nificant prophylactic effects. Vuzin 
caused questionably significant harm- 
ful effects. The Journal of Aviation 
Medicine, September, 1942, pages 
182-189. 

Vertigo. John R. Hoyt. A large 
part of the responsibility for dizzy 
feelings among instrument flyers is 
charged to the physiology of the ear. 
In explaining how pilots become dizzy 
because of sensory illusions of turning 
directly attributable to the auricular 
organs, this article advises what to 
expect and how to counteract it. 
Diagrams help to prove the point that 
vertigo makes flying by instruments 
the only safe way of flying “blind.” 
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RED LIGHT winked out of the 
A darkness! The pilot snapped to 
attention and checked his instruments 
for trouble 


. port engine fuel 


pressure dangerously low! 


Instantly, he worked with the emer- 
gency hand wobble-pump, brought 
the pressure back to normal—and 
managed to keep it there until he 


reached destination. 


The above incident, which actually 
happened over the mid-Atlantic on 


the ferry trip of a bomber bound for 


Br.tain, illustrates t! 


Pressure Warning | 
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The Pressure Warning Unit is on 
of many devices and precision in 
struments which Kollsman makes 
for the Army and Navy, instru 


ments that make our military aircraft 


safer and more efficient in flight. 
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However, rules for flying out of a fog 
are presented in case a pilot is caught 
in one without the proper instruments. 
Flying, November, 1942, pages 52, 86, 
88, 3 illus. 

The Effect of Pre-Oxygenation on 


Newborn Rats Exposed to a Simulated | 


Altitude of 55,000 Feet (Barometric 
Pressure of 67.8 mm. Hg). Alvan 
L. Barach, Norman Molomut, and 
Stanley Landy. The paper covers a 
study of the mechanical effects of 
swift ascent to high altitudes when 
the effects of anoxia were removed 
Newborn rats were subjected to a 
swift lowering of the barometric 
pressure to 67.8 mm. Hg, correspond- 
ing to a simulated altitude of 55,000 
ft. The effects of a previous inhala- 
tion of 100 per cent oxygen for 5 hours 
were observed. Nineteen experi- 
ments were conducted with varying 
rates of ascent, durations of exposure 
and final barometric pressures. Find- 
ings are tabulated, discussed and sum- 
marized. The characteristic response 
in all experiments was a marked ab- 
dominal distention with lifting of the 
surrounding skin in the control ani- 
mals as contrasted to slight or tran- 
sient distention in the preoxygenated 
group, it is stated. The Journal of 
Aviation Medicine, September, 1942, 
pages 190-192. 

Color and Color Perception. A. J. 
Herbolsheimer. An extensive study 
of vision as applied to color is pre- 
sented by the Chief of the Physical 
Standards Section, Aviation Medical 
Division, Civil Aeronautics Adminis- 
tration. The history of the develop- 
ment of color is traced briefly and 
various known theories of color vi- 
sion are explained. Color blindness 
and tests for this reaction are dis- 
cussed at considerable length. The 
article concludes with an explanation 
of the policies of the division concern- 
ing color perception in Civilian Pilot 
Training examinations. The Journal 
of Aviation Medicine, September, 1942, 
pages 201-215, 3 illus. 

The Use of the Eyes at Night. 
Comdr. Erie Liljencrantz, Comdr. 
Clifford A. Swanson, and Lt. Comdr. 
Leon D. Carson. Three officers of 
the Medical Corps of the United 
States Navy present a discussion of 
the functions of vision in military 
operations, with particular reference 
to night vision in the work of navies 
and air forces. After an explanation 
of the various kinds of waves in the 
electromagnetic spectrum and_ the 
reaction of the eye under waves of 
light, the writers discourse on night 
adaptation and methods for producing 
that condition. Rules are set forth 
for the use of dark-adapted eyes and 
these are summarized in “The Ten 
Commandments of Night Vision.” 
United States Naval Institute Pro- 
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ceedings, June, 1942, pages 802-810, 
6 illus. 

Clinical Test for Dark Adaptation. 
Vincent P. Flynn. This paper de- 
scribes tests made to determine the 
presence of avitaminosis, or lack of 
visual purple, in a group of 500 pilots. 
Functions the eye performs are ex- 
plained in the opening paragraph. 
The writer continues with a descrip- 
tion of the instrument used in the text 
and of the testing technique. It is 
stated that 22 of the 32 subjects who 
showed deficiency in dark adapta- 
tion were successfully treated with 
10,000 units of vitamin A three times 
a day for 14 days. In a retest three 
weeks after the treatment all of the 
22 were found to be within normal 
limits. The Journal of Aviation 
Medicine, September, 1942, pages 
216-218. 

Observations on Pilots of Eastern 
Air Lines. Howard K. Edwards. 
Statistics are presented covering re- 
cent physical examinations of over 
300 captains and pilots of Eastern Air 
Lines. Comparisons are made be- 
tween these statistics and those com- 
piled three years ago. It is concluded 
that, as a whole, the pilot, under care- 
ful medical supervision and main- 
tenance, actually becomes a healthier 
individual as he grows older in the 
service of thiscompany. The Journal 
of Aviation Medicine, September, 
1942, pages 219-221. 


Metallurgy 


The Metallurgy of Modern Alloys. 
R. H. Harrington. In the first part 
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of a series of articles on alloy metal- 
lurgy, heat-treatment definitions are 
considered under three separate divi- 
sions. This second installment covers 
the second division, which deals with 
the cold-worked solid solutions ex- 
emplified by cold-rolled brasses. Fol- 
lowing an analysis of the subject, 
heat-treatment definitions for cold- 
worked solid solutions are furnished. 
These cover annealing, recrystalliza- 
tion anneal, stress relief, and induced 
age-hardening. Heat Treating and 
Forging, October, 1942, pages 528- 
531, 2 illus. 

How to Use Hardness Tests. T. 
H. Gray. Information is presented 
on how hardness tests can be used by 
trained observers to obtain data on 
the physical properties and heat treat- 
ment of many steels. The character- 
istics of steels which depend largely 
on the carbon content are out- 
lined. 

The hardness test with proper pre- 
cautions can be used for evaluating the 
sarbon content of steels. Decarburi- 
zation, which is the first cause of low 
hardness to be suspected when steels 
fail to meet specified hardness, is dis- 
cussed. Other sections of the article 
cover the detection of decarburiza- 
tion, the effects of excessive heat, 
hardening temperatures that are too 
low, quenching mediums, measuring 
the case depth, tests with sectioned 
specimens, and the relationship be- 
tween hardness and tensile strength. 
Tables and charts aid in the pres- 
entation. American Machinist, Octo- 
ber 1, 1942, pages 1075-1078, 5 
illus. 


Military Aviation 


The Army Air Forces. Lt. Gen. 
H. H. Arnold. The Commanding 
General of the Army Air Forces draws 
attention to the difficult undertaking 
of shifting from defense to attack 
which now is being carried out by the 
armed forces of the United Nations. 
The success of this whole operation 
depends in a large part on American 
air power. Reference is made to the 
rise from comparative weakness in 
the air to rapidly increasing power on 
several major fronts accomplished in 
less than a year. Viewing events of 
the past, it is stated that fortunately 
military planning was considerably 
ahead of the country’s thinking at 
large. The growth of America’s air 
power up to the present is outlined, 
and the outstanding performances of 
American forces in every major en- 
gagement are described and com- 
mended. The widespread operations 
of the Air Transport Command and 
the work of the American air force now 


cooperating with the Royal Air Force 
in carrying out raids on Germany are 
discussed. It is emphasized that the 
performance of the Flying Fortress 
in bombing raids has justified the 
doctrine of daylight precision bomb- 
ing. Looking into the future, the 
writer closes with an expression of 
concern regarding the danger that 
the country may find itself as little 
prepared for vast postwar changes as 
it was for the war itself. S.A.E. 
Journal, November, 1942, pages 23- 
25, 1 illus. 

The Fighters at Humpty Doo. 
Lucien Hubbard. Portraying the type 
of pilots that are fighting for the 
United States in Pacific territory, a 
war correspondent tells of a fighter 
squadron, assigned to the defense of 
the Port Darwin area, with whom he 
lived. He describes the men, their 
activities, spirit, and the job they are 
doing. Episodes of rescues, encoun- 
ters, ete., are included. 
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As listed by the pilots themselves, a 
comparison is made between Japanese 
and American losses. ‘A discussion 
with the American flyers on efficiency 
of the Zero is also reported. Air 
Facts, November, 1942, pages 6-18, 
3 illus. 

Bomber Command in Operation. 
Capt. Norman Macmillan. A de- 
scription of operations of the British 
Bomber Command is presented. Rea- 
sons for the many changes in com- 
manders and policies are explained, 
and four operational phases are dis- 
cussed. Aeronautics, October, 1942, 
pages 28-35, 12 illus. 

Can We Cross Off the Zero? Major 
Nathaniel F. Silsbee. An appraisal 
is offered of the Japanese Zero, which 
the writer states is made in several 
versions. These are described and 
opinions are expressed on the con- 
struction and performance. Ameri- 
can fighter airplanes are compared 
with the Zero, and the conclusion is 
reached that, while Japanese fighters 
should not be underestimated, they 
will be conquered in the end. Sky- 
ways, November, 1942, pages 24-27, 
3 illus. 


Midway. An officer in command of 
three bombing flights against the 


Japanese fleet off the Midway Islands 
describes the attacks. Canadian Air 
Cadet, October, 1942, pages 6, 23, 1 
illus. 

“Report From London.” Oliver 
Stewart. A study of dive-bombing 
technique by a British pilot and 
aviation writer. Although long op- 
posed by Britain’s air staff, the deadly 
striking power of this bombing method 
elicits praise from this writer. Con- 
trasting it with that of level bomb- 
ers, he explains the theory of dive- 
bomb operation and cites its advan- 
tages. Supplementing this discus- 
sion are two others: one’on daylight 
bombing raids and the other giving 
descriptions and comments on new 
fighters. Among the fighters noted 
are: the Focke-Wulf Fw 190, the 
Hawker Typhoon, and the Republic 
Thunderbolt. It is reported that the 
British are bringing out a new fighter 
that is superior to the new types of the 
enemy. The portion of the article 
dealing with daylight raids states that 
in order to intensify bombing raids on 
Germany, daylight raids by strong 
medium and heavy forces must be 
maintained. Flying, November, 1942, 
pages 28, 29, 92, 93, 4 illus. 

U.S. High-Altitude Bombers Hit 
Nazis. An article portraying the ac- 
complishments of the United States 
Bomber Command stationed in Eng- 
land. How precision bombing of ob- 
jectives in German-occupied Europe 
is being carried out by Flying For- 
tresses is described. A comparison is 
drawn between the large number of 
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The Sentinel, built by the Stinson Division of Vultee Aircraft, Inc., climbs almost 


vertically after a short take-off run. 


Industry.’’) 


enemy fighters shot down and the few 
Flying Fortresses lost. The arrange- 
ment of the Bomber Command head- 
quarters is outlined, and successive 
steps in the planning of an air raid are 
traced. Information is given on how 
the crew receives instructions and re- 
ports the results of a raid. Life, 
October 19, 1942, pages 29-35, 20 
illus. 

Fortresses Can Fight. A _ report 
on the European raiding performance 
of the Flying Fortresses in general 
and the attack of September 7, 1942, 
in particular. Making their four- 
teenth raid on enemy targets, the Fly- 
ing Fortress of the Eighth Air Force 
of the United States Army in Rotter- 
dam were able to accomplish their 
mission and return to their base with 
but one damaged and none lost. The 
writer evaluates the quality of the 
crews as good and the airplane as 
sturdy and well able to stand up to 
damage. Flight, September 17, 1942, 
pages 311, 312, 3 illus. 

The Fighting French Air Force. 
Lucien Zacharoff. An account is 
presented of General de Gaulle’s 
well-organized air arm. The writer 
tells what this French air force is doing 
and discusses what it may do in the 
future. Air Trails, November, 1942, 
pages 12, 13, 44, 46, 6 illus. 

El Estado Mayor Aéreo en los 
Bombardeos Estrategicos (The Staff 
of the Air Force and Strategic Bom- 
bardments). D. Leon Maldonado 
Vazquez. A staff officer of the Mexi- 
can Air Force discusses in detail the 


This plane can hover at speeds below 45 m.p.h. 
while directing artillery fire or the movement of tanks or troops below. 


(See “From the 


functions of the Staff of the Air 
Force in training and organizing the 
air arm for strategic bombing flights. 
Anahuac, August, 1942, pages 24, 25, 
1 illus. 

Air Power Did It. Frank Gervasi. 
Relating his experiences on a bomb- 
ing raid over Tobruk, the writer desig- 
nates the importance of air power in 
saving Egypt. He reports on the 
flying and fighting characteristics of 
the B-24, the bomber in which he 
traveled. His comments include an 
evaluation of American-built bomb- 
ers, which he calls the best in the 
world, and U.S. fighters, which he 
indicates are not quite so good. . He 
pleads for more bombers for the 
Middle East, more spare engine 
parts, more mechanics, and more 
technicians. Collier’s, October 17, 
1942, pages 13, 76-78, 2 illus. 

Elephant Planes Have Bugs. Devon 
Francis. Problems encountered and 
difficulties overcome in the develop- 
ment of large multiengined airplanes 
for military service are reviewed from 
the time of Igor Sikorsky’s design 
for a heavy bomber in 1914. The 
writer points out some of the difficul- 
ties that must be surmounted in the 
process of improving current models. 
Instances are cited of faults that 
have been discovered after actual 
flight tests and how they were cor- 
rected. Skyways, November, 1942, 
pages 30-32, 77, 3 illus. 

Cloud over Dieppe. How air- 
planes covered the attack of Allied 
troops at Dieppe is described by the 
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writer. Lessons learned in this en- 
gagement are discussed. Canadian 
Air Cadet, October, 1942, pages 7, 
25, 1 illus. 

Torpedoes Have Just Begun to 
Fly! James L. H. Peck. The writer 
tells what the torpedo plane has been 
doing and discusses what it may do 
in the future. It is suggested that 
land-based torpedo aircraft may even- 
tually spell the doom of all carriers. 
Air Trails, November, 1942, pages 
20, 21, 48, 50, 52, 1 illus. 

The Lightplane Joins the Army. 
Alfred Toombs. A study of War Pro- 
duction Board Order L-48, which 


provides that the output of all light- 
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played by air powe! 


plane manufacturers can be delivered 
for use only by the United States 
Government, its Allies, and civil or- 
ganizations engaged directly in war 
work. Defining light aircraft as any 
plane with an engine or engines of 
less than 500 hp., the order prescribes 
in exact terms the part the industry 
is to play in the war effort. The part 
of the order which restricts the amount 
of aluminum to be used in the manu- 
facture of light planes is also inter- 
preted in this article. Flying, No- 
vember, 1942, pages 59, 60, 149, 3 illus. 

The Luftwaffe-in Russia. V. L. 
Gruberg. An analysis of the part 
Germany’s 
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Russian campaigns. A marked fea- 
ture of the fighting was the decisive 
interference of the air weapon in 
ground battles. But, the writer 
states, in spite of the fact that the 
concentration of their air units ex- 
ceeded anything hitherto experienced 
in ground combat and that they had 
the advantage of the offensive, the 
Luftwaffe was met by such resource- 
fulness, fighting spirit, and tactical 
mastery on the part of the Soviet Air 
Force that their losses were great. 
Among the ground-support opera- 
tions of the Luftwaffe noted are those 
of reconnaissance, attacking Russian 
field fortifications, protecting ground 
troops from the attacks of the op- 
posing air force, destroying Russian 
supply and communication lines. 

The article includes a review of the 
dive-bomber’s share in these opera- 
tions. It also gives a detailed account 
of the Luftwaffe’s maneuvers in the 
Battle for Sevastopol and _ before 
Stalingrad. Flight, October 8, 1942, 
pages 385-388, 5 illus. 

Towards a Balanced Force. The 
development of British Army co- 
operation work is described with par- 
ticular reference to recent advances 
made under Air Marshal Sir Arthur 
Barratt. It is stated that Army co- 
operation has been subject to greater 
changes than any other branch of air 
work. The writer discusses these 
changes and tells how they were 
brought about. The development of 
Army cooperation aircraft is dis- 
cussed. It was established that the 
single-seater fighter could perform 
all the duties previously carried out 
by the multi-seater aircraft, and per- 
form them with even greater effi- 
ciency. Introduction of the North 
American Mustang is described and 
its successful performance this 
field is outlined. Aeronautics, Octo- 
ber, 1942, pages 38—42, 9 illus. 

Crash—and Fly Home. A de- 
scription is presented of the use of 
carrier pigeons by the Royal Air 
Force as a means of sending messages 
from disabled aircraft to their base. 
Carrier pigeons have proved a valu- 
able way of getting messages through 
when radio equipment is damaged in 
crash landings. It is explained that 
because the time may come when such 
service may be necessary off Canadian 
shores, the Royal Canadian Air Force 
is now calling for recruits for the re- 
juvenated carrier pigeon section of its 
signal division. Canadian Air Cadet, 
October, 1942, pages 10, 27, 1 illus. 


Model Airplanes 


Exit Balsa—-Enter Basswood. 


Claude D. McCullough. Attention 
is drawn to the fact that the Govern- 
ment is freezing all stocks of balsa 
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wood in excess of 100 b.ft. It is stated 
that basswood seems to be the best 
substitute for aircraft models, though 
compared to balsa it is rather heavy. 
Manufacturers have already intro- 
duced cut sizes of basswood, basswood 
solid models and naval identification 
model kits and have replaced some of 
the balsa parts in kits with basswood. 
Air Trails, November, 1942, pages 
28, 46. 

What’s the Glide? James R. Cus- 
tin. It is stated that an understand- 


Naval 


Aircraft in Action with the United 
States Navy. Vice-Admiral J. H. 
Towers. The former Chief of the 
Bureau of Aeronautics shows that all 
naval aircraft are intended to carry 
out the fundamental purpose of the 
Navy, to seek out and destroy the 
enemy. He tells of the achievements 
of various types of airplanes and air- 
ships and of the problems that were 
encountered in training men and se- 
curing materials. Differences are 
shown between the tactics employed 
in the operation of blimps and carrier- 
based planes, and the operations of the 
latter class are analyzed. American 
naval fighter planes are compared 
with the Japanese Zeros, and informa- 
tion is given on the different types of 
planes used for naval service. Na- 
tional Aeronautics, October, 1942, 
pages 10, 11, 31, 9 illus. 

The Torpedo Bomber. G. A. 
Chamberlain. Indicting present 
equipment as obsolescent, the writer 
enters a plea for a highly specialized 
form of torpedo-attack aircraft. He 
specifies that the primary considera- 
tions of the new design should be 
speed and protection and suggests a 
plane type to meet the situation. 
Among its features would be: no 
armament whatever apart from two 
2l-in. torpedoes, but heavy armor 
plating in its most vital areas; two 
engines; tandem mounting for the 
engines; speed equal to that of fighter 
aircraft, abetted by rapid deceleration 
and acceleration; and tricycle under- 
carriage. It is also proposed that such 
aircraft should operate only under 
fighter escort. Flight, September 
17, 1942, pages 309, 310, 2 illus. 

Naval Aviation at War. Vice-Ad- 
miral J. H. Towers. In this article 
the Commander of Air Force, Pacific 
Fleet, U.S. Navy, tells of the rapid 
expansion of naval aviation since the 
Pearl Harbor attack and describes 
operations against the enemy. It is 
pointed out that seeming impossibili- 
ties have been accomplished in plan- 
ning, personnel, training, and produc- 
tion. Training activities are outlined. 
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ing of the question of the glide and 
gliding angle together with related 
problems of adjustment and perform- 
ance is important to model builders. 
With this point in view, the writer 
presents some information on the 
subject in simplified form. Para- 
graphs covering facts and mathemat- 
ics are arranged so that the reader 
may skip the mathematics and still 
learn something about the subject. 
Model Airplane News, November, 
1942, pages 9, 40, 41, 4 illus. 


Aviation 


Widespread naval operations are dis- 
cussed. It is stated that aircraft car- 
rier task force has so far been the most 
spectacular and effective weapon used 
against the Japanese. The function 
of the task force is described. In- 
formation is presented on the per- 
formance of task forces in recent out- 
standing operations against the Japa- 
nese. Problems of wartime production 
and expansion also are discussed in 
considerable detail. S.A.E. Journal, 
November, 1942, pages 26-28, 64, 1 
illus. 

Flat-Tops Are Not Pushovers. Rear 
Admiral Frederick Sherman. The 
commander of the U.S.S. ‘‘Lexing- 
ton” presents a defense of the air- 
craft carrier as a potent weapon of 
war. He reviews the record of the 
sea-air battles of the present war, 
showing that air power has been highly 
effective and expressing the opinion 
that large numbers of carriers will 
be the decisive factor. Methods of 
operating carrier-based aircraft are 
explained, along with comments on 
the work of other types of airplanes. 
Skyways, November, 1942, pages 10- 
13, 76, 10 illus. 

Great New Navy Blimp Base Com- 
missioned. Doris 8. Hunt. The re- 
cent commissioning of the 2,500-acre 
Richmond Naval Air Station, near 
Miami, Fla., is recounted. It is ex- 
plained that the station is a self- 
contained and self-sufficient city with 
accommodations for staff per- 
sonnel, housing, recreation and _ utili- 
ties, and all facilities needed for op- 
erating. At one end are the radio 
masts and at the other are well-con- 
cealed magazines. In between is the 
low-lying pigeon loft. Equipment at 
present includes three hangers and 
accommodations for 12 blimps, but 
construction continues and further 
expansion is indicated. U.S. Air 
Services, October, 1942, pages 17, 18, 
1 illus. 

Routine Flight. D. A. Brice. A 
narrative of a Sunderland’s patrol 
over an Atlantic convoy, told by the 
pilot. Complete operations of the 
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12'/.-hour trip, from preparation to 
finish, are described. The Aeroplane, 
October 9, 1942, pages 422-425, 7 
illus. 

Convoy Patrol. John Wilds. An 
account of the antisubmarine patrol 
activities of Navy flyers at the Banana 
River, Fla., air station. Picked 
graduates of the Navy’s Air Training 
Schools at Pensacola, Jacksonville, 
and Corpus Christi are sent to 
Banana River to learn how to handle 
20-ton Martin Mariner (PBM) patrol 
bombers. What they learn receives 
practical application in the actual 
convoy duty they perform for ships 
flying the strategic coastal steamer 
routes near the Florida coast. Fly- 
ing, November, 1942, pages 24, 128, 
2 illus. 

Amphibious War Against Japan. 
Admiral Thomas C. Hart. The 
former commander of the U.S. Asiatic 
Fleet cites the advantages of having 
an air force attached to the Navy 
and shows the interdependence of the 
two branches, particularly with re- 
gard to war in the Pacific. To help 
prove his point, he reviews the de- 
velopments in aviation fostered by 
the U.S. Navy’s air force. Demon- 
strating the amphibious nature of 
America’s war against Japan, he 
states that it indicates the naval air 
force as the organization around 
which our air elements should be 
built. Complete freedom for the 
Navy to use land airdromes is strongly 
urged. The Saturday Evening Post, 
October 10, 1942, pages 16, 17, 59, 
5 illus. 

Neglected Weapons? C. T. Trav- 
ers. The writer proposes that the 
skiplane and seaplane be more fully 
developed for military purposes. He 
denies that these planes are inher- 
ently slow and heavy and asserts that 
they both can be produced to give per- 
formance that is suitable for air foree 
requirements. The advantages of 
lakes and rivers as natural airports, 
particularly in the case of Canada, are 
pointed out. It is also demonstrated 
that the uses of skiplanes and sea- 
planes are not localized but can be 
applied in many areas. Canadian 
Aviation, October, 1942, pages 39, 
40, 1 illus. 

U.S.S. “Charger.’”? A _ brief de- 
scription is presented of the aircraft 
carrier ‘‘Charger.”’ At least six cargo 
ships are being converted into ships 
like the “Charger,” which the United 
States Navy calls “aircraft escort 
vessels,” it is stated. Diesel engines 
drive the ship at a speed of close to 
20 knots. A comparison is drawn be- 
tween this ship and standard U.S. 
Navy carriers. The flight deck is 
only about half as long and they lack 
armor and compartmentation. They 
will be used for convoy and patrol 
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BRAND Complete Ground Course 


new f BY AN INTERNATIONAL 
AUTHORITY 


JUST OFF 
THE PRESS 


The one essential 
volume for avia- 
tion mechanics, 
ground men, the 
thousands of 
young men just en- 
tering the field of 
aeronautics. 


THE MAN BEHIND 
THE FLIGHT 


All the Fundamentals. This is the book thou- 
sands of men on the ground have eagerly awaited. Here 
are the fundamental facts on physics, mechanics, hy- 
draulics, electricity. Here’s just the information you 
want about making and reading drawings and blue- 
prints. In short, this is your indispensable manual on 
all phases of your own ground work. It’s a stepping 
stone to increased knowledge and responsibility. 


Jordanoff is perhaps better qualified than anyone 
else to write this book. He’s the “ace” among aviation 
writers—author of the amazingly successful Your 
Wings, Through the Overcast, Safety in Flight, Flying 
and How to Do It. Over three-quarters of a million 
copies of his previous books have been sold. He has 
been technical adviser to great aircraft corporations 
and airlines. His new book is a must for “the man be- 
hind the flight.” Order the book FREE, by using the 
coupon. 


THE CONTENTS include: 


Fundamentals of Drafting, Elementary Electricity, Introductory 
Hydraulics, Principles of Mechanics, Introduction to Physics, 
The Men Behind the Man Behind the Flight. Over 300 scien- 
tifically exact line drawings, plus a compact history of aviation 
which includes 31 pages of photographs. Send no money. See the 
book without risking a dime. Mail this coupon now. 


EXAMINE IT FREE! ---------- 


HARPER & BROTHERS, 49 East 33rd Street, New York City 
Please send me a copy of JORDANOFF’S THE MAN BE- 
HIND THE FLIGHT. Within 10 days, I will either send you 
$3.50 (plus a few cents postage charges) as payment in full, 
or return the book. 

CO) Check here if you enclose $3.50 with this coupon, thus saving 
delivery charges. Same return privilege. AER-12 


Name 


Address. 


City & State. 


Business Connection or reference. 
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| STEM HEAD 


1942 


THE STEM DOES 
THE WORK IN 


A CHERRY 
BLIND RIVET 


RIVET HEAD 


RIVET SHANK 


PLUG SECTION 
OF STEM 


BLIND STEM HEAD 


Positive head formation 
and shank expansion 
produced by rivet stem. 
No bucking bar needed 


The Cherry Rivet is designed to do a first class riveting job 
in the blind or hard-to-get-at places in aircraft structures. 
This rivet is actually an assembly, consisting of a standard 
aircraft rivet which has been drilled and through which 


passes an aluminum alloy mandril or stem. 


SPECIAL GUNS USED—The rivet can be placed in the 
work first or the projecting stem can be placed in the gun 
head and then inserted in the work. The gun may be 
either a hand-operated or power tool. (Head of the G-15 
Pneumatic Gun is shown above.) In either case the gun 
pulls on the stem and pushes on the rivet head. As the stem 
is pulled through the rivet it forms a tulip head on the blind 
side, expands the shank of the rivet and permanently plugs 
the rivet. The pull continues until the stem breaks and frees 
the gun. The stem is trimmed flush with flat ground nippers. 


FAST OPERATION—Cherry Rivets can be applied at the 
rate of 800 to 1600 per hour depending upon the type of 
rivet used. They give satisfactory performance with reason- 
able tolerances in grip length and hole size. Complete 
instruction on Cherry Rivets and their application will be 
furnished on request. 


Mandril in the self-plugging 
Cherry Rivet, when pulled by 
special gun, forms a tulip 
head, expands rivet shank 


permanently plugs the rivet 
ti Vy, and then breaks, releasing 
gun. The mandril is trimmed. 


MANUFACTURED UNDER U, S, PATENT NO. 
2,183,543 AND OTHER PATENTS PENDING 
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work, thus permitting larger carriers 
to be diverted to fighting fields. Life, 
October 19, 1942, pages 85-89, 18 
illus. 

Flying Collegians. Maurice Roddy. 
This article tells how the spirit of 
intercollegiate competition is being 
exploited by the Navy for air re- 
cruiting purposes. Recruits are signed 
up in groups from each college, formed 
into air squadrons (usually bearing 
the name of the college) and put into 
training as a group. It is reported 
that teamwork and wholesome rivalry 
carried over from college days does 
much to promote enlistment in the 
Navy’s air arm and to stimulate the 
air squadrons into putting forth their 
best efforts. This system is not 
limited to colleges and universities 
but has extended to communities 
and civil organizations. The article 
names various sources from which 
these squadrons have been culled. 
It also tells something about Lieuten- 
ant Commander Olson, the man who 
originated the idea. Flying, Novem- 
ber, 1942, pages 51, 52, 128, 130, 3 
illus. 

The War’s First Casualty? Amelia 
Earhart. Charles Putnam. An as- 
sociate of the husband of the famous 
aviatrix who was lost on a flight across 
the western Pacific in 1937 explores 
the possibility that her disappearance 
may have been connected with Japa- 
nese war preparations. He analyzes 
certain rumors and conjectures to the 
effect that she was actually doing 
espionage work for the United States 
Government, that she may have been 
detected by the Japanese and “‘liqui- 
dated” for that reason, that the wide- 
spread search for her conducted by 
the Navy had a more important 
purpose than the mere rescue of two 
civilians engaged in a private flight, 
and many other considerations that 
may have had a far-reaching effect 
on naval strategy in the present war 
in the Pacific. It is noted that the 
same areas covered so thoroughly in 
the Navy’s search are the scenes of re- 
cent substantial victories over the 
Japanese. Skyways, November, 1942, 
pages 44-47, 72, 6 illus. 


Parachutes 
Free-Fall Parachuting. Arthur H. 


Starnes. Following a two-year in- 
vestigation of free-fall, delayed-open- 
ing parachute jumps conducted with 
the assistance of two medical authori- 
ties, it is concluded that airmen should 
not open their parachutes until they 
have fallen to dense, safe air close to 
the earth. It is believed that chutes 
can be opened safely as low as 1,500 ft. 
above the ground. Reasons found 
valid for the delayed opening of para- 
chutes are enumerated. Personal 


PERIODICALS 


experiences of the writer in making 
delayed-opening parachute jumps are 
outlined. Information on making 
such jumps is furnished under sec- 
tions covering preparation, jumping, 
opening the parachute, and final de- 
scent and alighting. Canadian Air 
Cadet, October, 1942, pages 14, 15, 
1 illus. 


Personalities 


Producer of American Airpower. 
E. M. Silven. A biography is pre- 
sented of Guy W. Vaughan, President 
of Curtiss-Wright Corporation. It 
traces his career from high-school 
days: as an automobile mechanic, 
racing driver, designer and builder of 
motor ears, his entrance into aero- 
nautics with the Wright-Martin Com- 
pany, and his progress to the leader- 
ship of his present organization. 
Airlanes, October, 1942, pages 2, 3, 
16, 5 illus. 

Leaders of the Luftwaffe—II. H. 
J. A. W. The second of a series of 
articles, each one of which—with the 
exception of the first—is devoted to a 
brief biography and character sketch 
of one German air force leader. 
Reich Marshal Hermann Goring is 
the topic of this installment. In it 
he is indicted as selfish and avaricious, 
untrustworthy and inefficient. The 
writer states that Goring is neither a 
representative of the Army nor an 
expert in aeronautics, that he is 
trusted by neither the Nazi party nor 
the industrialists, and that he is only 
interested in the furtherance of his 
own interests. The Aeroplané, Sep- 
tember 18, 1942, page 347, 1 illus. 

Leaders of the Luftwaffe—III. H. 
J. A. W. Erhard Mileh, the German 
State Secretary for Air, is described. 
A good organizer and administrator, 
without too much imagination or 
talent, he is said to be the perfect 
servant and fence straddler. While 
he is nonpartisan, intriguing neither 
for the Nazi party nor those that op- 
pose it, he serves his masters well 
and is interested in maintaining ami- 
cable relations with both sides so as to 
assure himself a good place regardless 
of who is in power. However, the 
writer credits him with being more 
interested in doing his work well than 
in obtaining power for himself. 

This article also includes two tabu- 
lations: one on the biographie spe- 
cifications of Erhard Milch, the other 
on Hermann Goring. These list 
chronologically the highlights in the 
careers of both. The Aeroplane, 
September 25, 1942, page 363, 1 illus. 

Leaders of the Luftwaffe—IV. H. 
J. A. W. Part four of the series of 
articles on German air force officers 
deals with Hans Jeschonnek, Chief 
of the General Staff of the Luft- 
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waffe, and Karl Heinrich Boden- 
schatz, Chief of the Ministerial Office. 
They are described as_ professional 
soldiers who are not concerned with 
polities but have accepted the Nazi 
party. However, by their acquies- 
cence, it is judged, their destinies are 
tied up with that of the party. Jes- 
chonnek is credited with the concep- 
tion and planning of the Luftwaffe’s 
operations against Crete. Chrono- 
logical tables of both men’s eareers 
are included in the article. The Aero- 
plane, October 2, 1942, page 302, 2 
illus. 

Leaders of the Luftwaffe—V. H. 
J. A.W. The fifth installment of this 
article describes Otto Rudel, Chief 
of the antiaircraft units of the Luft- 
waffe, and Bernhard Kuhl, Chief of 
Training and Education. It includes 
chronological tabulations of their ca- 
reers. 

Briefly recording Rudel’s long years 
of affiliation with antiaircraft develop- 
ment, the writer judges him both 
an efficient officer and an authority on 
guns. One of the ‘old men,” he is 
said to be a capable scientist and 
organizer rather than a fighter. His 
loyalty to the government is based on 
their willingness to permit him to 
carry on his work and studies. 

Kuhl is indicted as an undistin- 
guished nonentity. It is stated that 
he does not appear ever to have 
learned to fly and wears only the 
Observer’s badge. A man without 
foresight or experience, his position is 
credited not to his ability but to a 
shortage of senior officers in the Luft- 
waffe. 

The explanation for relegating flight 
training to such a man is that, with 
the best men needed in the com- 
batant formations, the Germans rely 
on the squadrons to add actual opera- 
tional skill to only a fairly advanced 
knowledge of flying. The Aeroplane, 
October 9, 1942, page 419, 2 illus. 


Photography 


De “Rerum” Estereoscépica (On 
Stereoscopic Matters). Jose M. 
Aymat. <A scientific study is pre- 
sented on the delineation of stereo- 
scopic pictures by means of the naked 
eye, without the use of a stereoscope. 
The theories set forth in this article 
are applicable to aerial photography 
as well as to aerial photogrammetry. 
Revista de Aeronautica, July, 1942, 
pages 3-11. 


Plastics and Plywood 


Plastics and Aircraft. W. Nichols. 
A series of articles on plastics begins 
with an introduction to their composi- 
tion, mechanical properties, and 
adaptability. It reviews the plastic 
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One of the new plastic-plywood hangars manufactured by Marine Air Research Corpora- 
tion. (See “From the Industry.’’) 


material available to the aircraft 
industry. Topics covered are: ma- 
terials and processes, resinoids and 
plastics, properties required, liquid 
phenolics and plastics for built-up 
structures. Synthetic glues are also 
mentioned. 

Part II gives further details on the 
composition, manufacture and ap- 
plication of plastic materials to air- 
craft. Specifications for plastics, as 
well as their manufacture and manipu- 
lation, are studied in this install- 
ment. Part of it is also devoted to an 
explanation of the Duramold Process. 

The third installment discusses the 
Plastiply method as well as Pytram, a 
plastic with a paper base. It also 
deals with the application of plastics 
to the manufacture and production 
of airsecrews. In this respect, the 
Rotol-Jablo blade and the Schwarz 
process are particularly noted. Flight, 
September 24, 1942, pages 342-344, 
5 illus.; September 17, 1942, pages 
313-315, 4 illus.; October 1, 1942, 
pages 368-370, 5 illus. 

Plywood——Can Take It! Otto W. 
Timm. Attention is drawn to the 
rapidly expanding use of plywood for 
aircraft and how it is aiding in the 
conservation of aluminum.  Refer- 
ence is made to failures of early planes 
constructed of wood because of the 
fact that, at that time, plywood was 
not sufficiently developed to with- 
stand the effects of moisture, oil, and 
fungus. Problems brought about by 
the recent rapid increase in the use 
of plywood are discussed. One of 
these was lack of exact manufacturing 
specifications. Uses of plywood in the 
aircraft industry and_ production 
nethods and technique are described 
in considerable detail. Automotive 
and Aviation Industries, October 1, 
1942, pages 104, 106, 108, 110, 6 
illus. 


Design Information on ‘Lucite.” 
W. C. Wall. A report is presented 
on a program of research conducted 
by the plastics department of E. I. 
du Pont de Nemours & Company with 
the aid of a group aeronautical 
engineers. The purpose was to se- 
cure knowledge of the 
Lucite under the cor 
ing in aircraft applicat 


behavior of 
tions prevail- 
ns of the pres- 


ent. The writer explains the chem- 
ical composition of the product and 
then deals with the physical proper- 


ties. Tests are deset for tensile 
strength, elasticity nsion, elonga- 
tion, flexural strengt ind elasticity 
in flexure. Data ar 
compressive strengt! 


ilso given on 
elasticity in 
compression, shear strength, and hard- 


ness. These provide basic information 


on the mechanical properties of Lucite 
for use in the design ransparent 
aircraft enclosures. It is stated that 
further research is being carried on in 
connection with other mechanical 
properties of the product, including 
creep, fatigue, impact and resistance 
to abrasion. Aero Digest, October, 


1942, pages 122, 124, 126, 128, 129, 
254, 14 illus. 

‘Plastic? Planes Are Not New. 
Raoul J. Hoffman. Details are given 


on the construction of the “Owl,” 
termed a forerunner of modern plastic 
airplanes, which was developed 24 
years ago. Manufactured by the L. 
W. F. Engineering Company, the 


“Owl” was a 10-ton 
wing span of 105 ft. an 


iplane with a 
1a wing chord 


of 11 ft. It had two fuselages and one 
nacelle made of plywood. Three 
Liberty engines gave it a top speed 
of 105 m.p.h. Photographs include a 
picture of the airplane itself, as well as 
illustrations pertaining to its con- 


struction. Flying, November, 1942, 
pages 64, 65, 5 illus. 
Versatility Unlimited. James R. 


REVIEW—DECEMBER, 1942 


Fitzpatrick. Recent developments 
in the application of plywood for air- 
craft construction have been facili- 
tated by research work that has de- 
veloped information on the physical 
and mechanical properties of woods 
for industrial use, carried on by the 
Forest Products Laboratory. Three 
of the latest additions to the avail- 
able materials are: Fybre-Tech, which 
consists of a vulcanized fiber glued to 
veneers to produce a strong and light 
panel; hollow-core panels, suitable 
for floors and doors; and compressed 
plywood, used for reinforcing plates, 
gusset plates, floors, instrument pan- 
els, seats and other applications. The 
properties of these materials and the 
methods of manufacture and use are 
described. Southern Flight, October, 
1942, pages 43-45. 


Aviation Plastics Possibilities. E. 
F. Lougee. In an analysis of the situ- 
ation pertaining to the use of plastics 
in aircraft construction, the writer 
traces the history of the early appli- 
cations of plastics which were gener- 
ally for accessories and small parts. 
Among the handicaps to which the 
material has been subject are its 
many forms and compositions and a 
lack of standardization. Develop- 
ment of plastics by manufacturers 
and by the automotive industry is 
shown to have been followed by the 
adaptation of the products to ord- 
nance material and to aircraft manu- 
facture when a scarcity appeared in 
metals formerly used. Certain mis- 
conceptions with regard to the plastic 
airplane are clarified and the uses 
of plastics and plywoods in aircraft 
construction are explained. Terms 
used in the plasties industry and trade 
names and lists of manufacturers 
and research organizations are given. 
Western Flying, September, 1942 
pages 32, 33, 82, 84, 86, 2 illus. 

The Army’s Auxiliary Booster Tube. 
Solutions are presented for several! 
problems arising in the production of 
plastic tubes used as the containers for 
the detonating charge in demolition 
bombs. The type of bomb mainly 
considered is that in which amatol is 
the prime explosive power and tetry! 
is used as the detonator. Chemical 
action of these explosives necessitated 
a separator and precluded the use of a 
metal tube for that purpose becauss 
of the tendency toward corrosion 
After several materials were tried ex- 
perimentally, a standard phenoli 
woodflour was decided upon. Com- 
ments are made on two methods of 
molding these tubes and on _ the 
means employed to offset mold 
misalignment and center-plug bend- 
ing. Modern Plastics, October, 1942 
pages 65, 66, 142, 4 illus. 

Characteristics of Woods for Air- 
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Airacobra Pilots Going Into Action 


HEADACHES FOR vocal Up! 


Over the loud speaker at a distant 
Allied Air Base comes the warning 
call “Enemy Aircraft Approaching— 
Scramble.” In trigger-quick response 
—fighter planes are manned. Then, 
with deafening roar, a squadron of 
Army Airacobras takes the air. 


Courageous and determined, these 
Army Air Force Pilots rise to com- 
bat, confident that they man the 
hardest-hitting single-engine fighters 
in the world. These men deserve the 
best America can put behind them. 


A forward looking Aircraft Industry 
had sensed for years America’s need 
for fighter planes that would out-fly 
and out-fightthe bestthe enemy could 
offer. While ominous war clouds 
gathered into thunder-heads new 
plans and planes were under way. 


Working with our Army Air 

Force we created the P-39 

Army Airacobra. Free from prece- 
dent our engineers developed a 
new design from nose to tail. They 
put a cannon in the nose—placed 
the engine behind the pilot—gave it 
a tricycle landing gear. They made 
it a powerful weapon designed ex- 
pressly for the needs of war. 


Today these deadly 
fighter-planes serve 
Allied forces on 
fighting fronts 
around the world. 


But some day vic- 
tory will come. 
War-trained pilots 
will return to take 
their places in a 


== world of accelerated 

America will 
create new planes to carry on her 
commerce in the skies. 


That day will find Bell Aircraft ready 
—ready with its engineering skill, 
assembly lines and trained person- 
nel converted to the pursuits of 
peace-time aviation. © Bell Aircraft 
Corporation, Buffalo, New York. 
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SECOND PRINTING: Send 10¢ for 
your copy of this fascinating 96 
page history of aviation by Assen 
Jordanoff, author of “Your Wings’ 
with illustrations of current fighting 
types. Airplane Division, Curtiss 


Wright Corp., Buffalo, N.Y 


AT-9 Transition Trainer 


ARMY Ant 


The world-famous Jenny 
(JN-4D) of World War I. About 
5000 were delivered to the U.S. 
Anny Air Corps and our allies. 


Curtiss-Wright fighters, dive-bombers, 
observation and military cargo air- 
planes are conspicuous constantly in 
the war’s headlines. But behind these 
headlines is another type of Curtiss- 


Wright ship—the trainer—in which 


AIRPL 


9927 ¢TheCurtiss AT-4) 

Advanced Trainer. Its 190 H.P. 

engine gave this ship a high 

speed of 133 m.p.h.—a cruising 


Navy’s § 


thousands of America’s superb fighting 


pilots today are winning their wings. 


Twenty-five years of development lie 


behind these modern training planes 


for the world’s earliest trainers were 


the famous “Jennys” of World War I. 
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DIVISION 


1929 The Curtiss Navy Fledg- 
ling primary trainer (N2C-1). 
High speed, 108 m. p. h.; cruis- 
ing, 87 m. p. h. _ Powered with a 
Wright J-5 en 


1930¢The Curtiss Army Fe 
(BT-4)—a basic trainer wth a 
high speed of 140 m.p.h and 
a cruising speed of 112 m. p. 


SNC-1 Advanced Train 


” HEROES OF THE AIR 
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craft Structural Plywoods. Robert 
C. Perkins. A study is presented of 
the facts about woods needed by air- 
craft engineers, with particular refer- 
ence to the physical properties of the 
several woods suitable for aircraft 
and the strength-weight ratios. Infor- 
mation is also included on gluing and 
on the apparent and actual avail- 
ability of the several species. Factors 
influencing availability are also stud- 
ied. By means of text and charts the 
various classes of woods are compared 
on the basis of strength, shrinkage, 
and stiffness. The advantages and 
disadvantages of solid lumber and of 
laminated wood for aircraft design are 
set forth and recommendations are 
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made for the kinds of wood to be 
used in the manufacture of laminated- 
wood propellers and spars. Figures 
are given on the available amounts of 
certain woods suitable for processing 
into plywood. Aero Digest, October, 
1942, pages 181, 182, 185, 186, 189, 
190, 2 illus. 

How to Handle Transparent Plas- 
tics. D. 8. Frederick. Methods of 
manufacture and installation of Plexi- 
glas in connection with the construc- 
tion of airplanes are explained at con- 
siderable length. Polishing, cleaning, 
and repairing of the material and 
parts made from it are given atten- 
tion. Western Flying, September, 
1942, pages 34-36, 41, 8 illus. 


Production 


Photographic Templates. E. C. 
Jewett and C. D. Tate. Information 
is presented on photographic methods 
of reproducing templates from draw- 
ings. Problems connected with the 
transposition of engineering and de- 
sign information from drawings to ma- 
chine parts and templates are dis- 
cussed. Reference is made to various 
photocopying methods that have been 
used and to the troubles experienced. 
How the outlined difficulties have been 
met by the development of ‘matte 
transfer paper,’’ which consists of 
projection-speed emulsion coated on 
a temporary paper base at the photo- 
graphic factory and shipped to the 
user in long rolls, is described. Sec- 
tions of the article are devoted to pro- 
jection methods and their uses, con- 
tact methods of image formation, 
the preparation of photosensitized 
material, and photocopying costs. 
Mechanical Engineering, November, 
1942, pages 787-792, 9 illus. 

Obtaining War Contracts by Re- 
designing Parts. T.I. Byrd. Theim- 
portance of redesign is stressed in an 
article advising how to negotiate for 
war contracts. Several methods of 
approach are suggested, with success- 
ful examples cited of each. One pro- 
cedure is changing the design of parts 
to conform to new and less strategic 
materials or to conserve materials 
that are now being used. Another is 
the redesigning of war products so 
that stamped parts can be substituted 
for forged and cast parts. 

Subsidiary to the main discussion is 
a consideration of other factors, such 
as satisfactory labor, transportation, 
housing, and power facilities. For 
holders or contemplated holders of 
prime contractors a booklet entitled 
Suggestions for Obtaining War Con- 
tracts, put out by the American Roll- 
ing Mill Company, is recommended. 


Aero Digest, October, 1942, pages 
94, 96, 234, 1 illus. 

Design and Production Technique. 
A. J. Schroeder. In opening this 
article on die-casting the writer dis- 
cusses the problem of finding the best 
and most economical method of manu- 
facturing a part. Nine characteristic 
factors by which the proper solution of 
every construction problem is influ- 
enced are listed and discussed in- 
dividually. These factors are: gen- 
eral, number of pieces, stress, pro- 
duction, subsequent treatment, pre- 
cision, appearance, exploitation of 
material, and existing equipment. 
Graphs and tables for selecting the 
most economical method of manu- 
facture for any given number of parts 
are furnished, and many drawings of 
die castings are shown. Aircraft 
Engineering, September, 1942, pages 
265-268, 42 illus. 

Chip Handling. How a new chip- 
handling system at the Ohio plant of 
the Wright Aeronautical Corporation 
is quickly turning vital material back 
into the stream of war production is 
described. Details of the system are 
outlined. Shavings from a machine 
are removed into a metal container, 
dumped into a_ conveyor train, 
crushed, freed from machine oil and 
packed in railway gondolas. It is ex- 
plained that operations are performed 
without interfering with production. 
Metals are segregated at the source. 
Automotive and Aviation Industries, 
October 15, 1942, pages 11, 56, 3 illus. 

Line Assembly of Liberators. The 
procedure involved in the line as- 
sembly of Consolidated Liberators 
is detailed. Emphasis is laid upon 
the point that heretofore line assem- 
bly in its true sense has been applied 
primarily to smaller aircraft and 
that this is a good example of the mov- 
ing-track system for four-engined 


bomber production. Topics receiving 
specific consideration are: the track 
layout, assembling fuselage sections, 
air and electrical services, assembly 
platforms, materials supply and short- 
ages, and moving the line. Azrcraft 
Production, October, 1942, pages 586- 
590, 13 illus. 

The War Production Effort in Air- 
craft. T. P. Wright. Problems of 
aircraft production for war are set 
forth and discussed by the Deputy 
Director of Aircraft Production, War 
Production Board. Five phases of 
production are defined—namely, ma- 
terial, management, machines, ma- 
terials, and men. A study is pre- 
sented of each phase. It is explained 
that material refers to the product, 
that is, the airplane itself. The out- 
standing fighting and performance 
characteristics of American planes 
are attributed to unexcelled design. 
Engineering changes are briefly dis- 
cussed. 

The management problem in the 
all-out war effort is considered on 
the basis of management within the 
industry and control from govern- 
ment. A sketch is given of the Wash- 
ington setup as viewed by a govern- 
ment representative who is sympathe- 
tic with problems confronting the in- 
dustrial man. 

The importance of machine-tool 
production in the war effort is em- 
phasized. Figures are presented on 
the dollar value machine-tool output. 
Consideration is given to the critical 
materials required for war production 
and also to labor problems in indus- 
try. The latter part of the article is 
devoted to a discussion of special 
production problems and a portrayal 
of the great progress made in aircraft 
production output. S.A.E. Journal, 
November, 1942, pages 29-31, 64-66, 
1 illus. 

New Uses of Induction Heating. 
Rupert LeGrand. Application of in- 
duction heating to melting, heat- 
treating, forging and brazing, with 
special reference to war work, is dis- 
cussed in a two-part article. Advan- 
tages of the process are outlined. The 
fact that electrically induced heat 
can be applied just where it is wanted 
and to exact depth and temperature 
opens new fields to the designer and 
production man, and parts can be 
redesigned to reduce weight and sim- 
plify production processes. The the- 
ory of induction heating is explained. 
The effect of a rise in temperature on 
the depth of heating is discussed. 
Tables are furnished showing the 
effect upon depth of inductive heating 
in inches for different frequencies and 
the production rates for progressively 
hardening steel bar stock. Applica- 
tions of induction heating to a wide 
variety of both external and internal 
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work are described in the second part 
of the article. A chart shows typical 
hardness distribution for a surface 
hardened by induction heating. A 
table gives case examples of induction 
heating of external work. Drawings 
show examples of heat-treating opera- 
tions recently undertaken. American 
Machinist, October 1, 1942, pages 
1079-1081, illus.; October 15, 
1942, pages 1158-1161, 4 illus. 
Loading System Keeps Machines 
Busy. A system is described for ar- 
ranging the load for production ma- 
chines at a rate as close as possible to 
capacity in order to maintain maxi- 
mum production This is also useful 
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as a guide for purchasing additional 
equipment and for allocating avail- 
able machines so as to get the best re- 
sults. Details are given on the card 
forms on which the system is based 
and on how to keep them posted. 
Wings, October, 1942, pages 176, 177. 

Subcontracting Plays Major Role in 
Curtiss-Wright Production. J. F. 
Reinhart. Together with an explana- 
tion of how their work is directed and 
assimilated, the part played by sub- 
contractors in the manufacture of 
Curtiss-Wright airplanes is reviewed. 
The article tells how automobile, 
stove, rubber, refrigerator, auto body, 
tool, piano, furnace manufacturers 
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e most experience in the design and man- 


ufacture of special application (fractional horsepower) motors? 


2. What companies are best qualified to assume complete responsi- 
bility for the motor design or will cooperate with our engineering 


department? 


After presenting their problem to us, many manufacturers 
have found that we fulfill both these important requirements. 


THE BLACK & DECKER ELECTRIC CO. 
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is the basic factor behind the 
successful operation of this aircraft 


fuel pump motor and many other 
special application motors we have 
designed for all types of equipment. 
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and many others are now building air- 
plane assemblies ranging from outer 
panels, center sections and fuselages 
to landing gears, tail wheel assemblies, 
oil and fuel tanks, etc. It covers the 
development of subcontracting assign- 
ments and the organization for it 
within the Curtiss-Wright company, 
the education of subcontractors and 
the conversion of their plants, the 
training of their personnel, the neces- 
sity tor retooling and the interchange- 
ability of assemblies, and other spe 
cific production problems connected 
with the utilization of subcontractors 
for the airplane industry. 

A description is also given of the 
organization and duties of the Indus- 
trial Contracting and Planning Sec- 
tion of Curtiss-Wright. This depart- 
ment handles all of the major sub- 
contracts, coordinating with the sub- 
contracting departments of the indi- 
vidual Curtiss-Wright plants, and 
functions primarily to assist the sub- 
contractors and the men contacting 
them. Aero Digest, October, 1942, 
pages 98-100, 103, 9 illus. 

Novel and Revolutionary Type Ma- 
chine for Forming Extruded Sections 
to Various Shapes. Details are pre- 
sented about a metal-forming ma- 
chine for the production of airplane 
parts, introduced by the Southern 
Engineering Co. Developed _pri- 
marily to reduce labor time and costs 
associated with forming extruded sec- 
tions to various shapes, this machine 
is said to be 45 times faster than 
former hand-forming methods. It 
can be used on aluminum alloys, mag- 
nesium, dural, and stainless steel. 
With the use of a mandrel tubular 
sections can be formed as well as con- 
ventional extrusions. In _ addition 
to tube bending, open seam tubing, 
flanged tubing, Hat sections, and Z 
sections can be made. Commercial 
Aviation, October, 1942, page 82, 1 
illus. 

Finishing Sprayed Metals. W. C 
Reid. Precautions that must be 
taken when machining, grinding and 
polishing metallized parts are de- 
scribed. It is explained that sprayed- 
metal deposits are granular in struc- 
ture rather than homogeneous, re- 
sembling layer upon laver of minute 
shingles. This creates problems in 
finishing not encountered when ma- 
chining and grinding rolled metals. 
Eight other factors connected with 
machining or grinding which have a 
pronounced effect on the ultimate 
finished surface of sprayed metal are 
enumerated. Procedures and recom- 
mendations based on tests made with 
wire prepared specifically for metal 
spraying are presented for finishing 
sprayed metals. Tables are furnished 
covering high-speed tools, speeds and 
feeds for machining sprayed metals, 
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recommended speeds and feeds for 
tungsten-carbide tools, wet and dry 
cylinder grinding, and characteristics 
and typical applications of metallizing 
wires. American Machinist, October 
1, 1942, pages 1084-1087, 4 illus. 

Production Short Cuts at Aircraft 
Plants. James R. Custer. In a series 
of two articles covering short cuts in 
production methods used at aircrafts 
plants, aircraft production is viewed 
in retrospect. Attention is drawn 
to the rapid growth of the industry 
during the past ten years. It is 
pointed out that production short 
cuts have contributed in a large 
measure to the growing production 
rate. An outline is given of some 
short cuts used by aircraft companies, 
largely in pictures and captions, in- 
cluding methods in operation at Lock- 
heed-Vega, Wright Aeronautical, Boe- 
ing, Bell, Glenn L. Martin, Vultee, 
Douglas, United Aircraft, Goodyear 
Aircraft, Timm and North American. 
Automotive and Aviation Industries, 
October, 1, 1942, pages 78-87, 37 
illus.; October 15, 1942, pages 26-29, 
17 illus. 

Heat-Treatment of Aluminum Air- 
craft Parts. T. E. Piper. Methods 
of heat-treating aluminum alloy air- 
craft parts are discussed and a special 
furnace used by Northrop Aircraft, 
Inc., is described. Emphasis is placed 
on the importance of reducing ‘to a 
minimum the time taken to transfer 
parts from furnace to quench tank. 
It is explained that delay in this opera- 
tion, with consequent reduction in 
temperature, may cause crystals to 
form within the body of the material 
with the result that the copper segre- 
gates out of solution to form a lattice 
between the grains. Features of a 
furnace designed to overcome delay 
in the transfer of parts are described. 
American Machinist, October 1, 1942, 
pages 1107-1110, 3 illus. 

Australia Builds an Air Force. 
Keith Palmer. Why an aircraft in- 
dustry was started in Australia, how 
it was started, the history of its de- 
velopment, its progress, financing, and 
organization are related. Improvisa- 
tion is given as one of the primary 
reasons for the rapid growth of the 
Australian aircraft industry—new ma- 
terials, tools and production methods 
were substituted for those that were 
not available. Data are included on 
planes, accessories, and parts now 
being produced. Flying, November, 
1942, pages 22-24, 104, 110, 3 illus. 

Curtiss-Wright Revises Degreasing 
Equipment—Doubling Capacity. A 
revision in the degreasing procedure 
of one of the Curtiss-Wright plants 
is described and the derived advan- 
tages are explained. It is claimed that 
the changes have more than doubled 
the capacity of the same degreasing 
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equipment. The article shows how 
the new system keeps the degreaser 
operating continuously, eliminates the 
trapping of fluid, decreases the number 
of operations, reduces the number of 
tank cleanings, and obviates the 
necessity for the breathing of fumes 
by the operators. Aero Digest, Octo- 
ber, 1942, pages 131, 132, 4 illus. 

Delco-Remy Aluminum Foundry. 
The writer describes how aluminum 
parts for airplane engines are pro- 
duced at a foundry of the Delco-Remy 
Division of the General Motors Cor- 
poration. It is explained that this is 
a highly mechanized foundry with a 
mass production setup geared for the 
economical routing of over 205 parts 
and accommodating seven different 
aluminum-alloy specifications. Refer- 
ence is made to the exacting proce- 
dure required to manufacture alumi- 
num aircraft parts. Factors of con- 
trolling importance in the manufac- 
ture of quality castings are enumer- 
ated. How each of these factors ex- 
erts its influence on foundry practice 
is briefly sketched. Information is 
furnished on foundry procedure and 
operations. Automotive and Avia- 
tion Industries, November 1, 1942, 
pages 18-23, 86, 14 illus. 

Spray Booth Gives Quick Quench. 
Royal B. Jackman. Aluminum heat- 
treatment equipment and _ processes 
employed by North American Avia- 
tion are described. Requirements for 
heat-treatment have been met by the 
installation of equipment consisting 
of a loading rack, a long narrow fur- 
nace, and a quenching booth. De- 
tails of the equipment and the way 
in which it is used are discussed. 
American Machinist, October 1, 1942, 
pages 1111-1113, 3 illus. 

Removing Broken Drills. Henry 
J. Burnett and Charles E. Hansling. 
An explanation is given of the method 
developed by the production engineer- 
ing division of Pratt & Whitney Air- 
craft for the removal of broken drills, 
reamers, and plug gauges from drilled 
holes. The solution of the problem 
was found in making an electric-arc 
butt weld between the broken tool 
and the end of a stainless-steel weld- 
ing rod, which permits the extraction 
of the broken section without damage 
to the stainless-steel welding rod, the 
hole or the part. Details ot the pro- 
cedure are related. Southern Flight, 
October, 1942, pages 40-42, 7 illus.; 
“Removal of Broken Tools from 
Drilled Holes,” Automotive and Avi- 
ation Industries, November 1, 1942, 
pages 30, 31, 88, 90, 6 illus. 

A Mechanised Light-Alloy Foundry. 
Part IV. This concluding article on 
Rolls-Royce Merlin production 
deals with the pattern shop and 
foundry toolroom. It tells how con- 
trol of sand, materials, and castings 
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by the foundry laboratory insures 
consistent results and explains their 
inspection procedure for castings and 
equipment. Some of the ingenious 
methods that have been adopted to 
overcome difficulties arising from the 
employment of unskilled labor are also 
described. Aircrajt Production, Octo- 
ber, 1942, pages 592-601, 28 illus. 

For Faster, Less Tiring Produc- 
tion—Keep Work and Tools Handy. 
Herbert Chase. It is shown that 
efforts to find less fatiguing ways of 
doing work pay dividends in increased 
production. Examples are cited of 
improvements in working conditions, 
such as tilted work benches, fixtures 
and turntables to hold the work, 
tool racks and numerous other innova- 
tions. Instead of horizontal tables 
that necessitate considerable walking 
and working in cramped positions in 
the assembly of airframe sections, 
wheel-like fixtures are described which 
are mounted vertically on stands, 
permitting them to be rotated so that 
workers can operate more comfort- 
ably and efficiently. Wings, October, 
1942, pages 182-184, 8 illus. 

Producing Templates by a New 
Process. An explanation is offered of 
the E. 8. & A. Robinson method of 
preparing and reproducing templates. 
Developed in England, this new 
system is said to provide quick and 
accurate results with considerably 
less trouble than is now encountered 
in other systems of template produc- 
tion. It is designed to be applied 
at any desired stage between the ap- 
proval of the wind tunnel model and 
the completion of the original draw- 
ings. Where drawings have not been 
prepared direct from the wind-tunnel 
model, use is made of a new piece of 
equipment which permits an outline 
to be made from the model. The 
article traces the procedure in its en- 
tirety to the reproduction of the re- 
quired contour on the template ma- 
terial. Aero Digest, October, 1942, 
pages 217, 252, 4 illus. 

Machineability Tests on Six Alloy 
Steels. O. W. Boston and L. V. Col- 
well. Condensed from a paper read 
before the National Metals Congress, 
this article presents a series of turning- 
tool-life tests on S.A.E. X4345, 4645, 
4145, 3145, 5145 and G.M.C. X3045A 
steels in the quenched and tempered 
condition to establish the correlation 
of machinability with the hardness of 
alloy steels; the sensitivity of ma- 
chinability to hardness, particularly 
in the high-hardness range; and the 
relative machinability ratings of the 
six types of alloy steels. Automotive 
and Aviation Industries, November 
1, 1942, pages 34, 35, 14 illus. 

Welding Jigs for Nacelle Subas- 
semblies. Paul Mitchell. The writer 
tells how a process employing newly 
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BO and BJ power relays meet 
every known requirement for 
flight, firing and communication a 
control. . 
BO and BJ are Relay Veterans. r 
They have seen two years on the 
firing line of experience ...on the 
sea...in the air...and on land. 
They have proven themselves dur- panning Number Volts Amperes Resistance Watts 
BO and BJ have semi-balanced 
armatures which require minimum 18 154 162 950 25 
wattage to withstand shock and © |_34 20. 125 160. 2.5 
vibration up to 12 G... they oper- a | 
ate at temperatures of 120 plus or 38 50. 049 | 1024. 25 
50 minus... they are corrosion re- O22 3000. 45 


sistant beyond specifications adhe The above coil data is based on continuous duty at nominal operating 
their weights are significantly low voltages. Coils are impregnated to withstand humidity and salt spray. 

Ab i S Bakelite parts are molded. Contact arrangement D.P.S.T. Double break 
... their dimensions are minute... 


normally open or closed and D.P.D.T. Contact rating non-inductive 15 
their double pole double deow amperes for 12 and 24 volts D.C. and 110 volts A.C. 

design permits abundant contact 

arrangements... 


.-.and they are 


INTERCHANGEABLE 


. Variations in the mounting base 
can be made to make this relay widely 
interchangeable 


Coil Nominal 
t d +d 6 >| | Number Volts Amperes’ Resistance Watts 
BO and BJ are Accep e | + 7243 1253 
| 26 2.56 8003 3.270 2 
| 30 6.47 3093 20.90 2 
2 9.92 2017 49.16 2 
34 15.0 .1332 112.6 2 
36 25.4 .0786 323.5 2 
| 38 39.5 .0506 780.6 2 
40 59.6 0339 1738. ] 
42 86.3 .0232 3725. 2 
The above coil data is based on continuous duty at nominal operating 
> voltages. Coils are impregnated to withstand humidity and salt spray- 


Bakelite parts are XXXP laminated wax impregnated. Contact arrange- 
ment D.P.S.T. Double break normally open or closed and D.P.D.T. Contact 
t L) ; rating non-inductive 5 amperes for 12 and 24 volts D.C. and 110. volts A.C. 
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designed jigs has speeded the spot- 
weld fabrication of stainless-steel parts 
at Vultee Aircraft, Inc.- The process 
is used in assembling the nacelle inner 
ring and muff, which fit together to 
enclose the exhaust manifold. Manu- 
facturing details are described. The 
stainless-steel parts are located on a 
weld jig to fabricate the inner ring. 
Parts are locked securely and tack 
welded sufficiently to make the sub- 
assembly self-supporting. Final weld- 
ing is done in a standard floor-type 
spot-welding machine. The muff jig 
is horizontal and is arranged for use 
with a yoke-type spot-welding gun. 
American Machinist, October 1, 1942, 
pages 1114-1116, 3 illus. 

Surface Protection. Translated 
from a German periodical, this article 
presents data on the electrolytic oxi- 
dation of aluminum and its alloys, 
known in Germany as the eloxal proc- 
ess and corresponding to the anodizing 
process. The process is followed 
through its various stages and ex- 
plained. Subjects particularized are: 
the G.S., or continuous-current sul- 
phuric acid process; hollow parts; 
bath details; colored finishes; sur- 
face structure; and detection of 
flaws. Aircraft Production, October, 
1942, pages 604-607, 6 illus. 

Tooling Up for Victory. George H. 
Johnson. A graphic picture is pre- 
sented of the machine-tool industry’s 
response to war demands. Accom- 
panying the article is a chart showing 
dollar volume figures for total yearly 
machine-tool production from 1929 to 
1942. It is explained, however, that 
volume in terms of money does not 
give an understanding of the full 
scope and size of the industry’s enor- 
mous and varied operations. Atten- 
tion is called to the many kinds and 
sizes of machine tools in use, also to 
the time it takes to build them. 

Duties of the sales engineer under 
war conditions are described. He 
must determine the customer’s needs 
and meet them quickly, either with 
new machine tools or with a plan for 
adapting or converting machine tools 
to war work. An outline is given of 
how tool conversions were made, and 
comparison is drawn between the 
machine tool industry and the air- 
craft industry, which shows a parallel 
with regard to both early and rapid 
expansion under war conditions. It is 
explained that the aircraft industry 
has given an impetus to the develop- 
ment of ultraprecision equipment. 
Automotive and Aviation Industries, 
October 1, 1942, pages 88-91, 238, 
240, 8 illus. 

A New Template Emulsion. A 
description of the characteristics and 
uses of P.A.C. Metasit, a template 
emulsion for rapid application to 
metal, wood, and fabric. Metasit 
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has a lacquer base and can be brushed, 
poured, or sprayed on to the template 
material with standard equipment. 
It is obtainable in two grades: as a 
low-speed emulsion suitable for con- 
tact printing only and as a high-speed 
emulsion that must be handled in red 
safelight. Aircraft Production, Octo- 
ber, 1942, page 615, 1 illus. 

Close-Tolerance Screw Threads. 
P. W. Brown. Problems connected 
with the production of die-cut screw 
threads to close tolerances are dis- 
cussed. One of the difficulties en- 
countered is the quantity production 
of screw threads to Class 3 tolerance. 
How this work is being carried out at 
high speed and reasonable cost by the 
Wright Aeronautical Corporation is 
described. American Machinist, Octo- 
ber 15, 1942, pages 1152-1154, 5 
illus. 

A Successful City-Wide Sub-Con- 
tracting Program. This article re- 
lates how Fairchild Aircraft expanded 
its production facilities by utilizing 
the existing factories and labor sup- 
ply of Hagerstown. It tells how sub- 
contractors, formerly making a wide 
variety of unrelated products, were 
assimilated into the airplane manu- 
facturing industry; how almost the 
entire city is now engaged in this 
work; and how the educational sys- 
tem of Hagerstown is helping to train 
workers for the project. The ad- 
vantages and disadvantages. of the 
scattering of plant facilities through- 
out the city are noted. Comment is 
also made on the corollary problems 
of transportation, housing, ete. Aero 
Digest, October, 1942, page 222, 1 
illus. 

The S.U. Carburetor. F. C. Shef- 
field. This is the concluding install- 
ment of a two-part article on this air- 
craft carburetor. In this part the 
specialized technique employed on the 
production of needles, jets, and cap- 
sules is outlined. The photoelectric 
system of gauging is described and 
illustrated. The article also depicts 
the series of tests to which the car- 
buretor is subjected before it is finally 
adjusted and dispatched ready for 
fitting to the engine. Aircraft Pro- 
duction, October, 1942, pages 618- 
623, 16 illus. 

The Aircraft Industry Is Doing Its 
Job. Donald W. Douglas. How the 
American aircraft industry is respond- 
ing to the demand for the production 
of 60,000 warplanes this year is de- 
scribed. Prediction is made that the 
60,000 production rate will be at- 
tained, and confidence is expressed 
that the production figure of 125,000 
planes set for 1943 will be attained. 
It is pointed out that, while emphasis 
is being placed on warplanes, trans- 
port and cargo planes are also rolling 
off the assembly lines. The. writer 
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describes the enormous task faced by 
the aircraft industry and tells how 
plants were expanded, equipped and 
placed on a wartime production basis. 
Automotive and Aviation Industries, 
October 1, 1942, pages 97-100, 102, 
124, 125, 8 illus. 

Safety First. Information is sub- 
mitted on a safety device for the elimi- 
nation of accidents with power-driven 
guillotines. This device interlocks 
with the electrical drive of the ma- 
chine, thus preventing any irregular 
action on the part of the operator. 
Two photographs illustrate the opera- 
tion of the guard. Aircraft Produc- 
tion, October, 1942, page 623, 2 illus. 

How WPB Helps the Subcontractor. 
Leslie V. Spencer. A clarification of 
the functions of the War Production 
Board. Explaining the organization 
of the W.P.B. and how it helps prime 
contractors and subcontractors, the 
writer advises contractors on how 
to obtain war contracts. He urges 
them to more initiative and suggests 
the proper method of availing them- 
selves of the Board’s service. A list 
of the W.P.B. Field Offices is included. 
Aero Digest, October, 1942, pages 
230, 233, 249, 278, 1 illus. 

Machining Cylinder Barrels. A 
comparison is offered of German, 
British and American methods of 
machining and finning the external 
surfaces of a steel cylinder barrel for 
an air-cooled, in-line engine. Total 
time given for the German two-opera- 
tion method is 18 min. The British 
and American procedures described 
are those used for the Hercules 
sleeve-valve engine, the Wright Cy- 
clone, and the Pratt & Whitney Twin- 
Wasp. Aircraft Production, October, 
1942, page 626, 3 illus. 

Unleashing the Thunderbolt. 0. 
G. Pyler. Manufacturing methods 
and tools used in the production of 
the Republic Thunderbolt are de- 
scribed in considerable detail by a 
tool engineer of the Republic Avia- 
tion Corporation. As a prelude to 
the description, general design fea- 
tures of this aircraft are outlined. 
The writer continues with a descrip- 
tion of fuselage construction. Wing 
assembly is another subject dis- 
cussed. Emphasis is placed on the 
importance of accuracy in the manu- 
facture of subassembled parts. A mer- 
ican Machinist, October 15, 1942, 
pages 1173-1187, 29 illus. 


Propellers 


Airscrew Development. Detail im- 
provements in airscrews are remarked 
on in a report of a visit to Rotol Air- 
screws Ltd. Although the article 
does not go into the manufacture and 
assembly of the propellers, it does 
contain several comments on various 
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It took FIFTEEN YEARS to build 
our World Routes, now so vital to Victory 


Every American knows the story of Lewis and 
Clark—the men who pioneered a trail across the 
North American continent to the Pacific. 


But few Americans know the story of how 
Pan American Airways—our Merchant Marine 
of the Air— pioneered skyways across two 
oceans and down the length of South America 
in the short space of fifteen years. 

In Central and South America, cloud-pierc- 
ing mountains, hundred-mile swamps and 
deadly jungles blocked the path. For much of 
the territory, no accurate maps existed . .. None 
had been made since the 17th-century charts 
of the Spanish, Dutch and French explorers. 

To equip some of our early airports on the 
route to the Panama Canal, gasoline had to be 
carried in by hand—long lines of natives, each 
with a five-gallon tin balanced on his head. 

In the Pacific, at Midway and Wake Islands, 
there were no harbors . . . Construction mate- 


rials had to be towed through heavy seas, 
floated over barrier reefs and landed on the 
beach despite the heavy breakers. 

Across Africa also, airports had to be hacked 
out of jungles and built up on desert wastes. 
At some points the only available hauling 
power was furnished by camels . . . Native Af- 
ricans who had never seen an airplane were 
employed as artisans. 

In Alaska, summer is brief — roads did not 
exist. Airports had to be built on unfriendly 
swamp morass or, when it was available, on 
glacial gravel and sand. 

Today all these routes are playing their part in 
hastening Victory for the United Nations. 

Without exaggeration, it can be said that the 
existence of facilities pioneered by Pan Ameri- 
can has saved the United Nations’ aerial war 
transport many long months. 


Wings over the WORLD 
PAN AMERICAN CLIPPERS 
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aspects of their development. The 
most interesting observation is one 
of a contrarotating propeller under- 
going a 50-hour test on a powerful 
engine. Two other developments dis- 
cussed are the electrically controlled 
propeller and the use of balloon cable 
cutters on bomber propeller blades. 
The Aeroplane, October 9, 1942, page 
433, 3 illus. 

British Airscrew Development. The 
writer tells of his survey of the works 
of Rotol Airscrews Ltd. Modern 
propeller production with wood and 
metal airscrews was seen and studied. 
Advances in design were noted. Fol- 
lowing a brief outline of steps taken 
in recent airscrew development, the 
writer furnishes some facts regarding 
the history of British propeller de- 
sign. The Engineer, October 9, 1942, 
pages 304-306, 6 illus. 


Radio 


Nazi Radio Equipment. A brief 
outline is given of radio equipment 
of the German air force. Comparisons 
are drawn between this equipment 
and that of the Royal Air Force. It is 
stated that German equipment is 
designed with a view to easy servicing, 
but is much less advanced than up- 
to-date equipment of the R.A.F. and 
is not always suitable for use under 
active service conditions. Perform- 
ance figures of the Funk Gerat 10 
wireless telephony equipment are 
furnished. Aeronaulics, October, 
1942, page 37, 1 illus. 


Research 


A Model Illustrating Intercrystal- 
line Boundaries and Plastic Flow in 
Metals. Sir Lawrence Bragg. A 
description is presented of a two-di- 
mensional model built to illustrate 
the plastic flow of metal. Soap 
bubbles are used to simulate the atoms 
of the material by the construction of 
a raft of small bubbles formed on the 
surface of a soap solution. By blow- 
ing air under ‘constant pressure 
through a small orifice beneath the 
surface of the solution, the uniform 
bubbles produced can be made to 
crystallize regularly. Through the 
attachment of opposite sides of the 
raft to springs that lie on the surface, 
the raft can be sheared uniformly, 
observation of the slip process can 
be effected, and a stress-strain curve 
can be plotted. The nature of inter- 
crystalline boundaries is illustrated 
by the model, as well as the complex 
series of slips caused by crushing the 
raft. Journal of Scientific Instru- 
ments, October, 1942, pages 148-150, 
5 illus. 

Resistance of Wood to Impact 
Loads. C. B. Pettifor. Results of 
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different types of laboratory tests of 
the resistance of timbers to impact 
load are correlated. Relationships 
are determined between possible pairs 
of variables by the following meas- 
ures: work to maximum load and 
total work from center loading, static 


bending; maximum drop of 50-lb. 
hammer (Hatt-Turner machine); 
toughness (Denison machine); and 


Izod load value. The relationships 
are expressed in the forms of equa- 
tions and graphs. An examination of 
the results leads to the conclusion that 
the ratio work to maximum load is 
not, except in the broad sense, an 
efficient measure of resistance to im- 
pact. Aircraft Engineering, Septem- 
ber, 1942, pages 248-250, 10 illus. 

Evaluation of a Surface Active 
Agent for Metal Cleaning. O. M. 
Morgan and J. G. Lankler. The 
paper covers research work carried 
out to establish the scientific and 
commercial importance of a surface 
active agent in the removal of oil 
films from metal surfaces. The ac- 
tion of the agent—an alkyl aryl 
sodium sulfonate with a long alkyl 
chain possessing wetting and detergent 
properties—is studied in conjunction 
with alkaline metal cleaning com- 
pounds as well as by itself. The 
product is found to bring about a def- 
inite improvement in the metal- 
cleaning efficiencies of alkalies and 
mixtures of alkalies. Through its 
use, cleaning time, operating tem- 
peratures, and operating concentra- 
tions can be reduced, it is stated. The 
cleaning ability is not affected by the 
hardness of the water. J/ndustrial 
and Engineering Chemistry, October, 
1942, pages 1158-1161, 7 illus. 


Standardization 


Army-Navy Aeronautical Standard- 
ization. Col. D. G. Lingle and Capt. 
G. A. Seitz. <A record of the history, 
organization, procedures, and opera- 
tion of Army-Navy Aeronautical 
Standardization is presented by Army 
and Navy members of the Working 
Committee of the Aeronautical Board. 
The 15-year development of Army- 
Navy Standardization is traced. The 
writers explain the organization, func- 
tions, and operation of the Aeronau- 
tical Board, the Working Committee 
of the Board, the Army and Navy 
Specification Units, the ANC Com- 
mittee on Aircraft Design Criteria, 
and the Joint Aircraft Committee, 
showing their relationship to com- 
mercial standardizing agencies. 

The operating procedure in the de- 
velopment of AN standards, bulletins, 
and indexes is explained by following 
through specific examples from their 
conception to their adoption and pro- 
mulgation to the industry and services. 
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S.A.E. Journal, November, 
pages 32, 33, 66-76, 4 illus. 


1942, 


Stress Analysis 


Predicting Stiffener and Stiffened 
Panel Crippling Stresses. Harold B. 
Crockett. An empirical method is 
presented for predicting the crippling 
stress at L/p < 20 of 24S8-T Alclad 
bent-up sheet stiffeners, 24S-RT Al- 
clad bent-up sheet stiffeners, and 
248-T extruded stiffeners acting alone 
or in conjunction with 24S8-T Alclad 
sheet asa panel. It is also shown that 
predicted column curves may be 
constructed by drawing a straight line 
tangent to the Euler column curve 
(c = 1.5) through 20 (except through 
L/p = 40 for extrusion stiffened panels) ; 
the predicted stress at L/p = 20 (or 
40) locates the horizontal cutoff for the 
section of the column curve with L/p 
< 20 (or 40). 

The general method, which con- 
sists of summing the crippling loads 
of the component elements of the 
stiffener and then dividing by the 
summation of the elemental areas to 
obtain the crippling stress, is dis- 
cussed in several texts on airplane 
structural analysis; however, enough 
test data have not been available 
heretofore to establish general em- 
pirical curves for predicting the 
strength of any stiffener or stiffened 
panel of reasonable proportions. Jour- 
nal of the Aeronautical Sciences, No- 
vember, 1942, pages 501-509, 7 illus. 

Rational Analysis of Tension-Field 
Beams. H. W. Sibert. The analy- 
sis in this paper is not based upon 
Wagner’s fundamental assumption 
that the force in each flange of a ten- 
sion-field beam is in the direction of 
the flange. The wing is considered as 
a whole, and the stresses in the ten- 
sion-field shear web are determined 
by a method similar to that for find- 
ing the longitudinal shear stresses in 
a beam with a shear-resistant web. 
Approximate formulas are then de- 
veloped which can be applied to beams 
of either constant or variable cross 
section. Journal of the Aeronautical 
Sciences, November, 1942, pages 510- 
514, 3 illus. 

Tapered Beams. FE. H. Atkin. 
Reference is made to an earlier paper 
by the writer covering proposed 
methods of calculating the stresses in 
tapered girders of a special type 
The beam was assumed to have a web 
of constant thickness which could be 
dealt with as a two-dimensional stress 
system, while the booms were as- 
sumed to be concentrated lines of ma- 
terial having no flexural rigidity. 
The latter assumption appeared to 
represent one of the main limitations 
of the theory, and this paper covers 
an attempt to remove this limitation. 
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At least for the case of tapered beams, 
a solution is presented which is stated 
to put the theory at least on the same 
level of rigor as the well-known theory 
of parallel beams. The subject is an- 
alyzed on the basis of an arrange- 
ment of wedges each of constant thick- 
ness continuously attached to each 
other to form a tapering beam. In 
the limit the analysis can be extended 
to a girder of continuously variable 
cross section, imagined to be made 
up of an indefinitely large number of 
elementary edges, it is explained. 
The Journal of the Royal Aeronautical 
Society, September, 1942, pages 227-— 
236, 7 illus. 

‘Failure’: A New Definition 
Needed. E. Pribram. Attention is 
called to the need for a new definition 
of ‘failure’ as applied to stressed skin 
airplane structures. It is explained 
that the so-called ‘failing load’— 
that is, the maximum load sustained 
by a structure without total collapse 
is, in the case of elastically stable 
structures, not the only criterion of 
failure and in most cases not the most 
important factor 

The allowable permanent deforma- 
tion of such a structure, which is 
the main criterion of failure, can be 
subdivided into types of deformation 
objectionable in themselves from the 
standpoint of air worthiness and 
those that lead to fatigue failures. It 
is shown that the first type can be de- 
fined with reference to the dimensional 
changes of various components with- 
out regard to their loading. Fatigue 
failure can only be defined with regard 
to the type and frequency of loading 
in flight. But if these are known 
permanent local deformation gives a 
clue to the location and occurrence of 
fatigue failure. Aircraft Engineering, 
September, 1942, pages 258, 259. 

Designing Web-Flange Rivet Con- 
nections for Shear Stresses. Part 
2. Harold C. Martin. In the second 
part of a continued article an investi- 
gation is presented of the design of 
rivets for a web. The procedure in- 
volves the observation of the forma- 
tion of the tension field and its effect on 
the stresses in the web. Design equa- 
tions are developed from which a design 
chart can be constructed, the latter 
making possible the preparation of 
web-flange rivets for the tension-field 
beam. In conclusion, the writer 
commends the method of designing by 
charts of the type presented because 
it enables the designer to see all the 
possibilities at a glance. This per- 
mits the selection of a pattern that is 
equally strong under various types 
of loading, making for an efficient 
joint. It is stated that similar charts 
can be constructed for other rivet 
sizes and materials anf other web 
materials, it being’ necessary only to 
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This cable stretcher, designed and built by United Air Lines, is used to preload and test 
cable. The device makes it possible to load cable up to 6,000 Ibs. and make necessary 
adjustments before installation of the cable in airplanes. 


obtain the correct basic equations 
for the different combinations. Aero 
Digest, October, 1942, pages 116-118, 
251, 6 illus. 

Rectangular Plates with Stiffeners. 
J. Ratzersdorfer. A mathematical 
analysis of the buckling of simply 
supported plates under compressive 
stress is presented. Consideration is 
given to plates reinforced with longi- 
tudinal stiffening ribs and to those 
provided with transverse stiffening 
ribs. Differential equations of the 
problems together with their solutions 
are furnished. Aircrafi Engineering, 
September, 1942, pages 260-263, 3 
illus. 


Testing 


Helping Planes to See at Night. 
How aircraft lamps are put through 
rigid tests at the Westinghouse plant 
in New Jersey is described. Features 
of testing equipment are outlined, 
and details of precision tests carried 
out by a team of trained technicians 
are presented. Popular Science, De- 
cember, 1942, pages 92-96, 14 illus. 


Testing Equipment 


Quick Methods for Measuring 
Thickness. E.S. Gallagher. In this 
article reference is made to the need 
that has existed for a means of quickly 
checking the thickness of plating, 
paint and enamel on parts. Gauges 
for this purpose recently developed by 
the General Electric Company are 
described. Application of the gauges 


in industry are outlined. Some pur- 
poses for which they are used include 
measuring the thickness of bearing 
linings, checking the thickness of 
chrome, nickel and cadmium plating 
on parts, and determining the thick- 
ness of copper or tin plating used to 
prevent carburizing or nitriding of 
sections of parts undergoing these 
processes. One type of gauge is de- 
signed to check the depth of case-hard- 
ening of bearings without destroying 
the surface. The principle on which 
the gauges operate, which is that of a 
reactance-type bridge circuit, is de- 
scribed. American Machinist, Octo- 
ber 15, 1942, pages 1155-1157, 3 
illus. 


Tools and Equipment 


New Applications of Contour Ma- 
chining Speed Production. H. J. 
Chamberland. Indicating the versa- 
tility and productive possibilities of 
the equipment, new aircraft applica- 
tions for the contour sawing machine 
are surveyed. Among the items listed 
as being most economically produced 
by contour machining are: complete 
blanking punch and die assemblies; 
jig and fixture components intended 
for welded construction; templates; 
sensitized sheet metal parts; cams; 
and reproduction forgings. Three 
charts are included in the article. One 
shows the correct sawing technique 
for materials already sawed or others 
to be machined by the process, another 
gives the results obtained on ferrous 
materials by proper control of this 
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Just by KEEPING WELL 
You ean help win this wart 


FOLLOW THESE 
5 RULES ( 


Memorize these five keys to Y 
good health. Follow them care- 
fully — for your own welfare 
and for victory. 


1. Eat Right 


Milk, butter, eggs, fish, 
meat,cheese, beans and peas, 
fruit, green leafy vegetables 
and the yellow ones, whole- 
grain or enriched cereals and bread— these 
are the key foods. Eat plenty of them. And 
eat 3 meals a day! 


2. Get Your Rest 
Regularity counts most. ga, 


You can’t catch up on /ost a 
sleep or missed relaxation! 
Try to keep on a regular aa 


schedule every day. Take it easy for a little 
while after lunch and dinner. Go to bed 
on time, get up on time. 


3. See Your Doctor Once a Year 
You have your car checked 
and serviced every thousand 
miles. Do as much for your 
body. Physicians can prevent 
many diseases and illnesses 

for both children and grownups nowa- 


THIS SPACE CONTRIBUTED BY THE 


**It would help 
save the doctor’s 
time if you'd 
come to his office, 

Mr. Jones.”’ 


days. Give your doctor a chance now, 
BEFORE you get sick. Go to see him! 


4. Keep Clean 
Plenty of baths, lots of soap. -“% 
Clean hands, clothes, houses, 
beds! Get fresh air, sunshine. 
Drink lots of water. 


5. “Play” Some Each Day 
Romp with the family, 
visit with friends, take 
walks, play games or 
si ge do whatever you like to 
give your mind and body a change from 


the daily grind on the job. “All work and 
no play makes Jack a dull boy” 


(Courtesy, Institute of Life Insurance) 
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technique, and the third tabulates 
continuous filing technique and re- 
lated results. Aero Digest, October, 
1942, pages 168, 250, 4 illus. 

Special Shapes of Coated Abrasives 
Speed Production. Emphasizing the 
services performed by coated abra- 
sives in precision manufacturing proc- 
esses such as those followed in the air- 
craft industry, it is shown that im- 
portant technical problems must be 
solved by producers of such materials. 
Facilities of producers and numerous 
special forms developed for particu- 
lar tasks are described. Aero Digest, 
October, 1942, pages 170, 176, 178, 
254, 14 illus. 

To Get More Engines Now: A Ma- 
chine on Hand Is Worth Two on 
Order. Guy J. Harinton. Through 
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the medium of a report on an inter- 
view with Guy J. Harinton, Vice- 
President and Plant Manager of Con- 
tinental Motors Corporation, the 
writer shows how ingenuity and ex- 
perience have been drawn upon to 
find ways to utilize existing machines 
and equipment instead of waiting for 
delivery of new tools. It is shown 
that machines designed for certain 
types of work have been adapted for 
tasks totally different from their 
original purposes. Descriptions are 
given of many intricate operations on 
aircraft engines and parts that are 
being completed on these old ma- 
chines, contributing to the sixty-fold 
increase in production that has been 
accomplished. Wings, October, 1942, 
pages 171-175, 13 illus. 


Training 


U.S. Trains World’s Most Versatile 
Flying Officers. This article tells how 
Stewart Field air cadets receive rigor- 
ous West Point training along with 
the basic-advanced flight program. 
Training activities are described and 
the daily life of the cadet is outlined. 
Air News, November, 1942, pages 
19-21, 39, 17 illus. 

Technician Trainers. Major Gen. 
Walter R. Weaver. The Commanding 
General of the Air Forces Training 
Command relates how the Technical 
Training Command selects, classifies, 
and trains aircraft mechanics and 
technicians. With skill and accuracy 
as their standard, their aim is to turn 
out a maximum number of mechanics 
and technicians in a minimum of 
time. 

In addition to listing functional 
fields and schools engaged in this work, 
details are given on the 22-course 
curriculum. Each school specializes 
in different courses: Chanute, Keelser 
and Sheppard fields train aircraft 
mechanics, engine and plane over- 
haul mechanics, machinists, welders, 
metal workers, carburetor experts, 
zlectricians, propeller, instrument and 
Link Trainer experts, and parachute 
riggers. Lowry Field specializes in 
armorers, clerks, photographers and 
bombsight maintenance workers. 
Scott Field is the school for radio 
operators and mechanics. Flying, 
November, 1942, pages 42-44, 120, 
122, 4 illus. 

Determined to Fly. William Mc- 
Adams. Activities of the Air Train- 
ing Corps of America are recounted. 
The several courses of instruction are 
described and it is noted that the 
program has been taken over by the 
Victory Corps Cadets, sponsored by 
the United States Office of Education. 


Airlanes, October, 1942, pages 4, 5, 
17, 6 illus. 

Training the Bombing Team. De- 
tails are presented on the training 
courses being given for bomber crews 
at the Army Air Forces Training 
Centers. The general routine is 
covered and particular attention is 
given to the work in navigation and 
gunnery. Western Flying, September, 
1942, pages 42-45, 88, 90, 12 illus. 

Pensacola in Pan America. Op- 
erations of Brazil’s group of flying 
schools are reviewed in a study of the 
principal air-training unit, Campo dos 
Afonsos. The history of this school is 
traced briefly, along with the progress 
made in expanding its equipment and 
scope. From its original equipment of 
a few French airplanes of the type 
used in the first World War and in- 
structors recruited from former Allied 
flying officers when the school was 
founded in 1919, its courses have 
grown to the broad coverage required 
for modern military aviation and its 
equipment includes up-to-date train- 
ing aircraft of Brazilian and United 
States manufacture. Skyways, No- 
vember, 1942, pages 53-55, 9 illus. 

Winners Take All. Brief sketches 
are given on the winners in the second 
annual scholarship competition of- 
fered by the Air Youth Division of the 
National Aeronautic Association. 
Awards were based on achievements 
in trigonometry, algebra, physics, 
and chemistry, and on essays on the 
subject ‘The Part Youth Can Play 
in America’s Air Defense.”’ National 
Aeronautics, October, 1942, pages 12, 
13, 38, 12 illus. 

Empire Central Flying School. The 
work of this British training center 
which functions as an air university or 
training staff college, is described, the 
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history of its development is related, 
and details are given about its organi- 
zation and curriculum. With its 
multiple-nationed student body con- 
sisting mainly of chief flying instruc- 
tors, each with over 2,000 hours of 
flying time to his credit, Central Fly- 
ing School supplements its ground and 
flying courses by assigning to its stu- 
dents the task of producing key train- 
ing manuals. 

The flying phase of training at this 
school is divided into five units whose 
work and purpose are depicted. These 
are: Flying Flights, Service Flight, 
Research Flight, Examining Squad- 
ron, and Handling Squadron. Flight, 
September 24, 1942, pages 337-340, 
8 illus.; ‘‘A Parliament of Training,” 
The Aeroplane, September 25, 1942, 
page 355, 2 illus.; October 2, 1942, 
page 391, 4 illus. 

A Definite Program of Education 
Promotes and Fosters Skill Among 
Aircraft Plant Employees. The pro- 
gram instituted by a Canadian air- 
craft company for the training of 
skilled technicians from unskilled per- 
sonnel is outlined. For simple jobs 
people are hired who have proved 
by examination that, although they 
have had no experience for the better 
jobs in the plant, they are apt and 
intelligent. While working, these 
people are then given the opportunity 
to go to the company’s school where 
they are trained by capable instruc- 
tors for more skilled work. The 
training is not limited and, when an 
employee has advanced in his job, he 
is entitled to take another course to 
equip himself for further promotion. 

In addition to describing the courses 
given and the theory prompting this 
type of industrial training, the article 
recounts the successful results that 
have been obtained with it. Commer- 
cial Aviation, October, 1942, pages 
76, 78, 80, 2 illus. 

Upgrading Supervision by Training. 
C. Earl Fonda. The courses estab- 
lished by Bell Aircraft Corporation 
to train leadmen and foremen in the 
special duties of leadership and man- 
agement jobs are detailed. The 
stated purposes of the classes for 
foremen are to: (1) develop their 
ability to express themselves effec- 
tively and confidently before a group; 
(2) develop the knack of thinking on 
their feet; (3) build confidence, ban- 
ish fear, and give them ease and 
poise; (4) teach them to handle com- 
plaints, avoid arguments, and keep 
their human contacts smooth and 
pleasant; (5) increase their ability to 
get things done, and thereby enhance 
their influence and prestige; (6) give 
them the necessary background to be 
able to call their men in for effective 
explanations of the work they are 
doing. With coaches rather than 
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Angle irons of WELDWOOD! 


. .. at critical points in 


light-weight assemblies 


All of Weldwood’s engineering 
qualities come into play in these 
widely utilized sections, as well 
as in similarly molded “U” chan- 
nels for jeep rail tracks now in 
production. 


There is a favorable 
strength /weight ratio for 
Weldwood in relation to 
other materials. 


Weldwood holds fastenings 
securely. 


Thermal expansion of 
Weldwood is negligible. 


Weldwood does not tire 
under stress. 


Angle irons and “U” channels 
are but two of Weldwood’s con- 
tributions to aircraft and glider 
assembly. Flat Weldwood and 
Molded* Weldwood are used for 
fuselages, wing tips, flaps, tail 
assemblies, bulkheads, pilot seats 
and numerous other aircraft 
parts. 


Hollow-core floor boards with 
basswood and balsa internal 
members support maximum 
weights well within allowable 
deflections. 


UNITED STATES PLYWOOD CORPORATION, New York, N. Y. 


Flat Aircraft Weldwood is water- 
proof. Its phenol-formaldehyde 
resin bond is permanently im- 
mune to moisture, fungus, rot, 
bacteria or dilute acids and al- 
kalies. It is heat resistant up to 
the charring point of the wood 
used in the fabrication of the 
panel. 


All Aircraft Weldwood con- 
forms to Army and Navy speci- 
fications AN-NN-P-51 la. 


The services of our technical 
staff including engineers, chem- 
ists and wood technologists are 
at the disposal of the Aircraft 
Industry. Write today for illus 
trated booklet and complete in 
formation. 


*Made by the Vidal Process 
U. S. Pat. No. 2073290 


NEW PLASTIC GLUE — Wejdwooc 
Plastic Resin Waterproof Glue... . 
makes strong, per- 
manent joints. Read- 
ily mixed with cold 
water. Available in 
convenient sizes, 
1% oz. cans up to 
100 Ib. drums. Liter- 
ature, FREE sample 
on request 


World's Largest Producer of Plywood 


NOC 


WELDWOOD is the family name of plywood products made by 
the United States Plywood Corporation. 
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and for 
ELECTRICAL 


50 years of EXPERIENCE 
for you to use! 


Hicu quality electrical 
control devices are not made merely by putting men, 
tools and materials to work. Long familiarity with 
electrical control problems is needed to develop de- 
pendability, long life and precise performance. That 
is why Automatic Electric’s half century of experience 
is so important today to designers and producers of 
war products. 


This same experience is reflected throughout Auto- 
matic’s new 80-page catalog. It contains more authori- 
tative data, about a wider variety of electrical control 
products, than you will find in any other book on the 
subject. Be sure to write for your copy. 


And Automatic Electric’s field engineers can provide 
practical assistance too—make valuable time-saving and 
effort-saving suggestions. Ask our nearest representa- 
tive to work with you in selecting the equipment best 
adapted to your needs. A letter or call to our nearest 
office will bring full information promptly, or if you 
prefer, write us direct. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 


1033 West Van Buren Street, Chicago, Ill. 


RELAYS 


AND OTHER CONTROL DEVICES BY 


AUTOMATIC @ ELECTRIC 
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teachers guiding them, the classes are 
conducted by the foremen themselves. 

For the training of leadmen, an in- 
tensive course covers different phases 
of human and industrial relations, as 
well as technical aspects of the P-39 
Airacobra. In addition to training in 
job instruction and work planning, 
the men receive lectures on leader- 
ship, human relations, and effective 
speech. Aero Digest, October, 1942, 
pages 219, 221, 3 illus. 

Preparing for a Career. Data are 
presented on the training courses 
offered by the engine department of 
the Bristol Aeroplane Company Ltd. 
At the present time three courses are 
in operation: the Senior Engineering 
Course, the Student Apprentice 
Course, and the Trade Apprentice 
Course. These are taught on a prin- 
ciple of instruction which combines 
the theoretic with the practical appli- 
cation. Information is submitted 
about entrance requirements, pro- 
cedure, the syllabus of each course, 
and facilities of the school. Subjects 
taught, how to make application to 
the school, its objectives, and scale 
of payment to apprentices are all out- 
lined. Flight, October 8, 1942, pages 
391-394, 5 illus. 

How to Build a Flight Trainer. W. 
G. Carter. In this article, which is 
taken from the A.7.C. Gazette, in- 
structions are furnished on the con- 
struction of a flight trainer. The 
trainer consists of a platform sus- 
pended by four ropes which pass over 
pulleys at the corners of the platform 
and are all attached to the top of the 
control stick. Movement of the 
stick tilts the platform in various di- 
rections. Canadian Air Cadet, Octo- 
ber, 1942, page 12, 2 illus. 

Columbus Army Flying School. 
Leighton Collins. A detailed account 
of the Army training course at 
Columbus, Miss., where advanced 
student pilots learn to handle twin- 
engined equipment. Comparing pilot 
mass training in war and in peace, 
the problems involved in checking 
out 140-hr. pilots on twin-engined 
equipment are discussed. Studies of 
air work made at Columbus Field are 
noted and brief sketches are pre- 
sented on the men responsible for the 
school’s activities. An examination 
of the accident and safety record 
is ine'uded. The article also deals 
with a proposal for a pilot-training 
research center. It is the writer’s 
suggestion that concentrated special- 
ized research might accelerate the 
mass training of advanced pilots. 
He submits his ideas on how this 
might be done and the advantages to 
be derived. Air Facts, November, 
1942, pages 19-39, 14 illus. 

Pan American’s Training Program 
for Service Mechanics. Jonas How- 
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The Boeing AT-15 Advanced Crew Trainer. 
even to bomb racks, power-operated gun turret, regulation bombardier’s position and full 
radio and navigational installations. 


ard. Information is given on Pan 
American’s method of training avia- 
tion mechanics. With members of the 
ground crews as instructors, all phases 
of aircraft repair and conditioning 
are taught. Films are used exten- 
sively as a quick medium of clarifying 
facts for the beginners, many of whom 
are women. Arrangement of the 
films comes under the following sub- 
jects: welding, electrical, aircraft 
mechanics (service), aircraft engine 
mechanics, aviation metalsmiths, and 
foremanship. Aero Digest, October, 
1942, pages 225, 379, 380, 5 illus. 

“Backfield of the Western Skies.” 
The writer presents a graphic picture 
of training activities at the West 
Coast Army Air Forces Training 
Center, Santa Ana, Calif. The facili- 
ties, as well as the courses of instruc- 
tion for navigators, bombardiers, and 
pilots, are described. Glider pilot 
work has recently been added to the 
curriculum. This is the center of a 
network of schools in California, 
Arizona, Nevada, New Mexico, Colo- 
rado, and western Texas. Dixie Air 
News, October, 1942, pages 6, 7, 29, 
1 illus. 

Cadets in Other Countries. An 
outline of how young men in the Allied 
countries are training to take their 
places in the air forces. In Britain 
numerous trades are taught, as well as 
the building and flying of gliders 
and the necessary elementary mathe- 
matics. Later come the beginnings 
of the training needed to fly and fight 
in the air. Similar studies in other 
British Commonwealth nations and 
in Russia are described. Canadian 
Air Cadet, October, 1942, pages 13, 
30, 1 illus. 

A Nickel Pencil. The 15-weeks’ 
course of study at Navigation School, 


a 


This is in reality a small bomber complete 


Kelly Field, Tex., is outlined. Brief 
explanations are given of the four 
methods of navigation studied. These 
are pilotage, dead reckoning, the 
radio range, and celestial navigation. 
The procedure followed in training 
flights is also detailed. Air Facts, 
November, 1942, pages 60-63, 66, 
1 illus. 

Aircraft Instrument Production Ex- 
panded by ‘‘Learning While-Doing”’ 
Program. Louis F. Malkovsky. Ne- 
cessity for a great expansion of pro- 
duction of aircraft instruments at a 
time when sufficient skilled workers 
were not available led to the develop- 
ment of a system of training which 
combines instruction with practical 
work. How the Sperry Gyroscope 
Company is carrying out a program of 
training in assembly work through 
the use of experienced leadmen and 
foremen as instructors is recounted. 
Information is given on the printed 
forms by which detailed directions are 
transmitted to the trainees and on 
the courses in shop practice which are 
conducted. By subcontracting the 
manufacture of instrument parts and 
by using this method of teaching-by- 
doing in the assembly departments, 
Sperry has been able to expand output 
greatly with unskilled personnel. 
Wings, October, 1942, pages 178-181, 
2 illus. 

Glamor Girl Flyers Are ‘Pin-Ups’ 
for B-17 Crews. The writer discusses 
women in aviation with special regard 
to war activities. Events of war are 
extending the woman flyer’s range of 
service, it is pointed out. Attention is 
directed to the formation of the 
Woman’s Auxiliary Ferrying Squad- 
ron. These women are trained to 
ferry liaison planes and light trainers 
from factories to air bases through- 
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.--low temperature 
tests for altimeters 


AERONAUTICAL ENGINEERING 


REVIEW—DECEMBER, 1942 


Information supplied by “Aeronautical Engineering Review” 


Testing the operation of aircraft equipment at ex- 
tremely low temperatures is receiving considerable 
attention because of increased flying at high altitudes. 
Cold temperature testing by the following methods is 
standard practice with instrument manufacturers. 

Finished instruments are tested in regular cold 
chambers. Sensitive altimeter aneroid units are first 
tested by dipping in two tanks of compass liquid, one 
at —40°C and the other at 40°C. 

After each test the unit is given a standard check. 
The temperature variation is brought within allowable 


tolerances, and proportioned for full scale by adijust- 
ment of the bimetallic temperature compensating unit. 
The usual cold chamber tests consist of exposure 
to —35°C for 3 hours. Instruments with a 50,000 foot 
range are tested at —50°C. After they have been 
brought to the minimum temperature they are taken 
out and checked at room temperature 12 hours later. 
Experience proves that if altimeters are adjusted 
within tolerances of 40 feet at sea level, and 1% varia- 
tion throughout their range, they will practically 
always pass tests for variation at greater altitudes. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


FERROMOLYBDENUM * “CALCIUM MOLYBDATE” 
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out the continental United States. 
Through their efforts a number of 
men will be released from the Air 
Transport Command for active com- 
bat participation, it is explained. 
Air News, November, 1942, pages 
34, 35, 8 illus. 

Enid. A description is given of a 
schedule of training mechanical per- 
sonnel for the maintenance of training 
planes which has been developed at 
the Enid, Okla., Army Flying School. 
The plan calls for training mechanics 
not for special duties but for general 
wartime duties. Features of the plan, 
which has proved successful in keeping 
training planes in the air, are outlined. 
Dixie Air News, October, 1942, pages 
12, 13, 2 illus. 


Wa rfa re 


Dive Bombing. Major C. 8. Par- 
sons. Various methods of dive bomb- 
ing are discussed with indications as 
to velocities, times, and distances. 
An analysis of the performance of 
dive bombing for various heights and 
angles of dive is shown by several 
tables. The editorial comment. is 
added that one factor the writer has 
not taken into account in estimating 
velocities is the beginning of the ‘“‘pull- 
out” just before the bomb is released. 
The Aeroplane, September 18, 1942, 
pages 334, 335, 3 illus. 

Feeding and Fueling Our Far-Flung 
Fighters. Major Gen. Harold George. 
The Commanding General of the Air 
Transport Command presents a brief 
study of the problems of transporta- 
tion and supply for the nation’s fight- 
ing forces in all parts of the world. 
He defines the functions of air trans- 
portation and shows the magnitude 
of the tasks involved. Skyways, 
November, 1942, pages 50-52, 2 
illus. 

‘Intruder Operation.’ Sq. Ldr. J. 
A. F. MacLachlan. What transpires 
on night offensive patrols over the 
French Coast is told by a Hurricane 
pilot. His personal reactions color 
the step-by-step account of a typical 
expedition from the take-off to his re- 
turn. Flying, November, 1942, pages 
33, 138, 1 illus. 

Sword of Damocles. Robert Mc- 
Larren. The writer believes that 
Alaska generally and the Aleutian 
Islands in particular hold the answer 
to America’s fate in the North Pacifie 
and possibly in the Pacific sphere as a 
whole. In this article he explains why 
he believes the United States must 
gain control of the Aleutian Islands 
and Alaska in order to win the war. 
Model Airplane News, November, 
1942, pages 6, 7, 38, 39, 8 illus. 

We Can Win the Battle of the At- 
lantic. Herbert Asbury. The writer 
tells how new methods of convoy con- 


PERIODICALS 


This Lockheed Hudson, hit in the trailing edge of the starboard wing while bombing a 
German convoy off the Dutch coast, flew back to her own airfield in England and made a 
perfect landing. 


trol and the coordination of air and 
surface defense is turning the tide 
in the struggle to keep open the Allied 
life line to Europe. Present methods 
used to combat the submarine are 
described in considerable detail. Rea- 
sons why the task of defeating the 


submarine is more difficult than it 


was in the last war are given, and 
weapons used in winning the battle 
are described. Popular Science, 
December, 1942, pages 73-79, 13 
illus. 

“T Flew with the R.A.F.”” Wendell 
H. Pendleton. A commentary on 
aerial strategy by a former Eagle 
Squadron pilot, who stresses that the 
success of air combat depends on the 
teamwork of flying units and not on 


the feats of individual fliers. The 
main part of his discourse is devoted 
to a consideration of flight maneuvers, 
fighting tactics, and squadron forma- 
tions. In it he emphasizes the rule 
of never breaking squadron forma- 
tions and, based upon his own ex- 
periences, tells what reactions may 
be expected from the enemy. 

Not overlooking the mechanical 
factor in air warfare, the writer notes 
several innovations in equipment. 
Observations are made on the Boul- 
ton-Paul Defiant, the Spitfire photo- 
graphic plane, the Spitfire and Hurri- 
sane fighters, the Airacobra, and the 
Messerschmitt. Flying, November, 
1942, pages 45, 46, 112, 115, 3 
illus. 


Welding 


The Spot Welding of 0.040 In. 
S.A.E. X-4130 Steel. W. F. Hess 
and D. C. Herrschaft. An investiga- 
tion carried out on the spot welding 
of 0.040-in. S.A.E. X-4130 steel is de- 
scribed. It is explained that when 
ordinary methods of spot welding are 
applied to this steel the severe quench 
that follows the welding results in 
raising the hardness of the hot-rolled 
sheet from about 250 Vickers to al- 
most 650 Vickers. Welds in this con- 
dition are too brittle to have rea- 
sonable mechanical properties. The 
object of the investigation was the 
production of a tough and ductile 


structure in the weld. Details regard- 
ing welding conditions and _heat- 
treatment are presented. Charts and 
microphotographs clarify the explana- 
tions. On the basis of the work 
covered in the investigation, eight 
conclusions are enumerated. It is 
found possible to produce tough, 
ductile welds in the steel investigated 
by means of a brief tempering postheat 
in the welding machine. Recom- 
mended conditions for spot welding 
this steel are presented in tabular 
form. The Welding Journal, October, 
1942, pages 441-s—447-s, 15 illus. 
Welded Demolition Bombs. John 
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One decision you can make today 


J 


fomorrow 


Take a look at what we're doing today: rushing 
out aircraft armament; Automatic Bomb-release 
Racks, Cannon parts, Bomb-release Shackles and 
hardware for all types of military planes... all 
to exacting specifications... on a 24-hour, 7-day 
production basis... and delivering on time with 
the lowest percent of rejections! (And mind you, 
we were doing this long before Pearl Harbor.) 


Now take a look at tomorrow... when the demo- 
cratic peace comes and the competitive struggle 
for private business begins. When the buyer is 
going to demand better products at still lower 
prices, or else. Tough picture, isn’t it? 


The decision you can make today, about tomor- 
row, is to plan on using this Spriesch modern 


war production ability to insure your survival 
and leadership in the battle for business. 


We shall be glad to work with you. Our busi- 
ness is metal fabrication, special or production 
work, tools, dies or parts to your order. 


Plan now with us for tomorrow. 
Joseph J. Cheney, President. 


| Write Us: ‘Send Brochure’ 


In it is pictured our com- 


A\ plete facilities. Please use 


your business letterhead. 


Ccuracy 


Established 1923 


TOOL & MANUFACTURING CO., Inc. 


10 Howard Street 


Buffalo, New York 


Ao No. 10 
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J. Target. Details are presented on a 
process for making demolition bombs 
by welding. The process is described 
as a notable engineering achievement 
of the past few years. The writer 


presents many of the processing de- 


tails and also some sidelights on the 
relative advantages of cast, forged, 
and welded demolition bombs. Metals 
and Alloys, October, 1942, pages 
634-638, 3 illus. 

Development of Zero Welding by 
Ford at Willow Run. Franklin M. 
Reck. A report on the experiments 
and developments by the Ford Willow 
Run bomber plant in applying frigid 
temperatures to the welding points. 
The resultant economy of time is in- 
dicated by the fact that on aluminum 
alloy 0.040 in. thick, with the tem- 
perature of the electrodes reduced to 
zero, more than 20 times as many 
successive welds can be made with- 
out stopping to clean the points than 
‘an be made at ordinary tempera- 
tures. Other advantages in addition 
to the saving of time are indicated. 
Noted, too, are Willow Run experi- 
ments in methods of cleaning sur- 
faces to be welded and the replace- 
ment of riveting by welding. Aero 
Digest, Ottober, 1942, pages 164, 
167, 238, 240, 241, 242, 244, 5 
illus. 


The Effect of Weld Spacing on the 
Strength of Spot-Welded Joints. R. 
Della-Vedowa and M. M. Rockwell. 
This paper reports an investigation 
conducted for the purpose of study- 
ing the efficiency of spot-welded joints 
in shear as affected by spot-weld 
spacing. A secondary purpose was 
the determination of the consistency 
and allowable strength values ob- 
tainable with commercial welding 
equipment of the type now used in 
Lockheed production work. Tests 
were made on 24S-T Alclad in enu- 
merated gauges. - The welding appara- 
tus used, which consisted of three- 
fixed-electrode machines, is described. 
Details of the analysis are covered 
with the aid of charts and_ tables. 
In a summary of the investigation it 
is stated that close agreement has 
been observed between the average 
strength of single-spot specimens cut 
from a large panel and the average 
strength per spot of multiple-spot 
specimens cut from the same panel 
(all at the same spacing). 

Frequency charts are given show- 
ing the consistency found in single- 
spot specimens cut from long rows of 
spot welds. It is stated that on the 
basis of such charts it may be possible 
to readjust the basis of design allow- 
ables, using some value higher than 
the absolute minimum of all tests. 
It is recommended that further studies 
on the strength of multiple-row joints 
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and various spot-weld patterns be 
carried out. The Welding Journal, 
October, 1942, pages 514-s-523-s, 18 
illus. 

Welding Stainless Steel Sheets. 
A. J. T. Eyles. The welding of 
stainless steels, a comparatively re- 
cent development, is the subject 
of this article. Methods that have 
helped to overcome early difficulties 
are given. The preparation of stain- 
less-steel sheets for welding is first 
taken up, it being emphasized that 
the edges and metal near the welds 
should be clean. Oxyacetylene weld- 
ing is stated to be useful for light 
gauges of stainless steel. The welding 
wire should be of the same analysis as 
the sheet being welded. Metallic are 
welding, which is used for general 
tank work, is discussed. It is stated 
that for light-gauge and high-tensile 
materials electric resistance welding is 
almost a necessity. In the closing 
paragraphs the writer touches on 
atomic hydrogen are welding, which 
is used where smooth surfaces are 
required and grinding or other finish- 
ing is difficult. Sheet Metal Indus- 
tries, October, 1942, pages 1553- 
1556, 6 illus. 

Preparation of Aluminum Alloy for 
Spot Welding. T. E. Piper. This 
paper is devoted to a description of 
methods for preparing aluminum al- 
loy for spot welding, as developed by 
Northrop Aircraft, Inc. It was known 
that the cleaning and etching of de- 
tail parts prior to spot welding de- 
layed final assembly and resulted in 
poor consistency. The new method 
described permits complete assem- 
blies to be taken directly from the 
jig, put through the etching process, 
and sent to the spot welder. This 
eliminates all detailed cleaning and 
etching and subsequent handling of 
detail parts before final subassembly 
and spot welding, it is explained. 
Reasons for the development of new 
cleaning solutions are outlined. Con- 
secutive steps in the process of spot 
welding a cowl assembly are de- 
scribed. The Welding Journal, Octo- 
ber, 1942, pages 661-664, 9 
illus. 


Welding Offers New Opportunities. 
C. W. Brett. It is emphasized that 
scientific welding has made striking 
progress during the past year or two. 
Special reference is made to the weld- 
ing process that enables dissimilar 
metals to be united and to the diffi- 
culties that have been surmounted 
in the development. It is explained 
that the first success came with weld- 
ing cast and malleable iron to steel. 
Now aluminum and steel can be 
welded together if need be. Atten- 
tion is drawn to the importance of this 
class of welding in the maintenance 
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and repair of aircraft. 
October, 1942, page 48. 

Welding—lIts Application to Air- 
craft. Francis H. Stevenson. It is 
explained that there are two main 
types of welding processes used in the 
aircraft industry—resistance and fu- 
sion. Consideration is given to the 
fusion process, which is divided into 
two types: gas and are. In the open- 
ing paragraphs the writer discusses 
oxyacetylene and oxyhydrogen gas 
welding. Some advantages and dis- 
advantages of the oxyacetylene proc- 
ess, which is used on all small fittings, 
are enumerated. Advantages and 
disadvantages of the are-welding proc- 
ess, now used extensively in the air- 
eraft industry, are similarly set forth. 
Points that should be avoided when 
designing for fusion welding are out- 
lined. Considerations in jig design 
for the fusion welding of aircraft parts 
are discussed. Other sections cover 
the selection and inspection of ma- 
terials, the establishment of a pro- 
cedure that will give the results de- 
sired, qualifications of the welding 
operator, and inspection and testing 
of complete parts. The Welding Jour- 
nal, October, 1942, pages 676-682, 
15 illus. 


Aeronautics, 


The Unionmelt Welding Process. 
An article describing the Unionmelt 
process of automatic electric welding, 
which uses the heat generated by the 
passing of a heavy electric current 
between the workpiece and _ bare 
welding electrode. Reference is made 
to the difference between this welding 
method and the processes generally 
used, classified as hand are welding 
and automatic are welding. Automatic 
operation and a fast metal deposition 
rate are characteristics of the process. 
Details of this method of welding are 
presented. Automotive and Aviation 
Industries, November 1, 1942, pages 
36, 37, 84, 86, 4 illus. 

Visual Inspection of Arc Welds. 
W. L. Warner. A general discussion 
on the subject of the visual inspection 
of are welds is presented. In opening, 
the writer warns against the tendency 
to relaxation of quality standards 
arising under the stress of war pro- 
duction. Visual inspection is defined 
as the essential fundamental part of 
the inspection of the finished product. 
It is usually nondestructive but may, 
in some eases, involve certain destrue- 
tive tests, such as trepanning. Mag- 
netic and radiographic tests, also non- 
destructive, are used to supplement 
the visual inspection of the exterior 
of welds. The article concludes 
with inspection methods and_ pro- 
cedure. Thé Welding Journal, Octo- 
ber, 1942, pages 682, 683. 

Light Alloy Resistance Welding in 
Aircraft Construction. R. Schnarz; 


il 
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BEST WAY 
TO CLEAN 
ALUMINUM 


Thorough Cleaning, No Harm to Surface 
important Features of Oakite Aviation Cleaner 


And FAST, too, because Oakite Aviation Cleaner is a 
specially designed material. It speedily removes oil, 
grease, dirt and chips from aluminum WITHOUT 
HARMING THE SURFACE. In war plants preparing 
work for anodizing, spot welding, brazing, lacquering or 
painting, it is the approved standard far thoroughness, 
speed, economy and SAFETY. Write for further data. 


OAKITE PRODUCTS, INC., 27 Thames Street, NEW YORK, N. Y. 
Representatives in All Principal Cities of the U. S. and Canada 


OAKITE 
pecialized CLEANING 


MATERIALS & METHODS FOR EVERY i 


DARNELL CASTERS 


Before an airplane takes to its wings, be- 
fore a battleship is launched or a tank 
comes off the assembly lines, casters and 
wheels do their part in “keeping ‘em roll- 
ing.’’ Today’s urgent production requires 
casters and wheels that can take punish- 
men? and assure speed with safety. Write 
for FREE MANUAL describing nearly 
4000 types of Darnell Casters and Wheels. 


DARNELL CORP. LTD., 60 WALKER ST. NEW YORK, Y. 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO, ILL. 


Open All Year 
®@ This new, sumptuous 
rant gives you more : 
food well served; it p Hes an 
impressive view of the runways 
of the field and giant airships 
soaring aloft. Open for lunch- 
eon, dinner and supper daily. 


CIRCULAR BAR DANCING NIGHTLY 


Complete Dinners trom $1.10 
Complete Luncheons from 80¢ 
Cocktails from 30¢ 


Luncheon e Dinner e Supper e Dancing 
| Management HOTEL NEW YORKER 
New York 


Are You a 
“Pick-Up” Reader of the 


AERONAUTICAL 
ENGINEERING REVIEW? 


Every magazine worthy of the name has “‘pick-up’’ 
readers. That’s the way magazines become known to 
new readers and the way a publication makes new friends. 


Regular reading of the REVIEW by the “‘pick-up"’ reader 
method may wear pretty thin after a while.... Because 
of the value of the AERONAUTICAL ENGINEERING 
REVIEW, you should have a personal copy to gain the 
fullest benefit. You will see by the rates below that it 
costs little. The AERONAUTICAL ENGINEERING 
REVIEW is packed with important: information—be- 
cause it’s a boiled-down compilation of aeronautical 
information gathered from world-wide sources. 


Special Rate — 3 years for $5.00 
or 


2 years for $4.00 1 year for $2.50 


Make checks or money orders payable to 


AERONAUTICAL ENGINEERING REVIEW 
New York City 


1505 RCA Building West 
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translated from Luftwissen, Septem- 
ber, 1941, by L. J. Goodlet. The 


development and design of light- 
alloy resistance-welding equipment 
is described in this article. Such 


development requires complete famili- 
arity with the properties of ma- 
terials and the shape and dimensions 
of pieces to be welded. The use of 
welding machines working with high 
pressure and current values in con- 
junction with inertialess interrupters 
is necessary for high-quality welding 
such as is required in the mass pro- 
duction of aircraft. The employment 
of mercury rectifiers in timing circuits 
allows the welding time to be con- 
trolled with precision. Special pro- 
grams can be carried out by means 
of presetting control. Sheet Metal 
Industries, October, 1942, pages 1559- 
1561, 3 illus. 

High-Quality Welding in Vertical 
and Overhead Position with Alter- 
nating Current. H. O. Westendarp, 
Jr. Attention is directed to an im- 


PERIODICALS 


portant 1942 development in are 
welding—the production of an elec- 
trode permitting high-quality welding 
in vertical and overhead positions with 
alternating current. Leading up to 
this development, the writer presents 
a brief history of the a.c. welding 
process that commenced to receive 


serious recognition in the United 
States during the first World 
War. 


Details are presented on the physi- 
and radiographic properties of 
welds made with new type electrodes. 
A comparison is furnished of penetra- 
tion and contour characteristics of 
fillet welds produced by A.W.S. Class 
E-6013 electrodes and the new A.W.S. 
Class E-6011 electrodes in vertical 
and horizontal positions. Are action 
of the new electrodes is discussed. 
The writer concludes with an outline 
of how this new development is af- 
fecting the war effort. The Welding 
Journal, October, 1942, pages 695- 
697, 3 illus. 


Miscellaneous 


Drawing Aeroplanes in Perspective. 
C. M. Barter. A method is presented 
for producing a perspective view of an 
airplane in such a way as to overcome 
in part the objections found in other 
laborious processes and requiring a 
smaller sheet of paper than the normal 
process using vanishing points. It en- 
ables the production of a picture of 
about the same size as the three-view 
or silhouette drawings from which it 
is derived. Detailed instructions are 
given for laying out and performing 
the work. Five special points are ac- 
centuated as necessary for the achieve- 
ment of satisfactory results. A corol- 
lary problem in the determination of 
the correct layout of the general as- 
pect views to give a particular result 
in perspective is also explained. The 
Aeroplane Spotter, August 27, 1942, 
page 208, 4 illus. 

Color and Composition of Light in 
Relation to the Blackout. C. KE. 
Ferree and G. Rand. The article 
deals with the selection of a color for a 
protective night light during black- 
outs. It is known that in color selec- 
tion consideration must be given to 
eye factors as well as to the power of 
the eye to penetrate the external 
atmosphere. The former includes 
the comparative sensitivity of the eye 
to colored lights at low intensity, 
visual acuity at low intensity, and 
adaptation factors. The writers ex- 
plain that it is principally because of 
the eye factors that deep red recently 
has been recommended as superior to 
the formerly widely accepted dark 


blue light. Attention is called to the 
fact that deep red light is not always 
acceptable for internal illumination, 
the lighting of hospitals being an 
example. Reference is made to some 
of the advantages of suitable regulated 
blue light. Points in favor of red light 
also are enumerated. It is stated 
that the problem is one of selecting 
that color or composition of light that 
will be of the greatest use in the dis- 
crimination of detail in nearby ob- 
jects and will have the least visibility 
at a distance. The paper covers tests 
made by the writers and describes an 
instrument developed by them for 
conducting further recommended 
tests. The Journal of Aviation Medi- 
cine, September, 1942, pages 193-200, 
4 illus. 

Safe Shipment of Aircraft Surfaces. 
How Fisher Body has replaced wooden 
crates with steel containers in the 
transportation of aluminum aircraft 
surfaces and parts to their final as- 
sembly plants is related. The con- 
struction of the containers, as well 
as the method of transporting them, 
are described. In addition to pro- 
viding undamaged delivery and ef- 
fecting important conservation of 
materials, the new system of ship- 
ment is claimed to lower the amount 
of dunnage required and to reduce the 
idle time of freight cars incident to 
loading and unloading. Aero Digest, 


October, 1942, pages 204, 252, 4 
illus. 
Cockpit Contamination. D. C. 


Greenwood. Advice is given on how 
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to detect and keep engine exhaust 
gases out of aircraft cabins and com- 
partments in order to avoid carbon- 
monoxide poisoning. One method, 
used during performance trials of 
planes, is by obtaining samples of the 
air inside the cockpit and testing them 
for contamination. The discussion 
also covers instruments that have 
been designed to give visible indica- 
tion of the concentration present. 
These consist of: (1) a means for 
continuous sampling of the air to be 
tested; (2) a chemical for absorbing 
moisture; (3) a cell in which carbon 
monoxide is converted into carbon 
dioxide; (4) an indicator of the rise 
in temperature of the cell, graduated 
in terms of percentage of CO. Flight, 
October 8, 1942, pages 397-399, 11 
illus. 


Secretos del Ruido de Aviones 
(Secrets of Airplane Noises). Hein- 
rich Kluth. The engine, the propeller 
and the air friction of the airplane 
proper are three factors that cause 
various airplane noises. Engine noise 
is said to depend largely on whether 
it is of the two-stroke-cycle or four- 
stroke-cycle type, but the number 
of cylinders and the r.p.m. at which 
the engine runs also have some effect. 
These factors are analyzed. The use 
of the noise emitted by the airplane 
for detection of its movements by 
means of sound locators is discussed. 
Aeronautica, August, 1942, pages 6, 
7, 26, 30, 1 illus. 

Bombers... F.O.B. Bombay. Nor- 
man C. Lynch. Progress that has 
been made in the production of air- 
craft in India is discussed. At pres- 
ent, only assembling operations are 
being carried out there, but it is indi- 
sated that India has the resources in 
materials and manpower to develop 
an important industry. The assembly 
of American airplanes in India is 
shown to be proceeding in a satis- 
factory manner, with the assistance 
of the Indian Government and using 
native labor to a large extent. Com- 
ments are made on the Indian Air 
Force and its participation in the 
war. Skyways, November, 1942, 
pages 20-23, 80, 81, 10 illus. 


SAE Engineers Analyze Aircraft 
Production Problems. A report is 
given of the National Aircraft Pro- 
duction Meeting of the Society of 
Automotive Engineers recently held 
at Los Angeles. Because of the war, 
government restrictions were placed 
on both formal and informal floor dis- 
cussions and certain other activities. 
Abstracts are given of President 
Harrington’s address. Other  ad- 
dresses and activities are outlined. 
Automotive and Aviation Industries, 
October 15, 1942, pages 12-14, 56, 
1 illus. 


THE AMERICAN BOSCH 
a 


30 Ounce Miracle 


that Kevolutionizes Starting Gynition 


" IRACLE?” Well, miraculous at least for the way 
M it is strengthening American air might in the 
frozen wastes that may become the main thoroughfare 
of this global war. 


planes can now start in a flash and get into the air 
more quickly. 
This development—begun in times of peace under 
the American Bosch policy of relentless research in every 
For as aviation engines have constantly grown in size pl 
and power, one major difficulty has been the problem intensified military demand. Broadening the potential 
of providing adequate all-climate starting ignition. battle zone of every plane in which it is installed, it 
Today this problem has been solved by the American 


Bosch Induction Vibrator . 


vase of its field—has been completed in time to meet 


serves the cause of Victory by helping to open new 


. a simple device small fronts for American and Allied air strategy. 
enough to put in one’s pocket. From the Equator to the x * 


Poles—winter or summer—engines in United Nations 


* 
American Bosch Corporation Springfield, Mass. 


Craftsmen in the New England Tradition 


AMERICAN BOSCH 


AVIATION & AUTOMOTIVE ELECTRICAL PRO FUEL INJECTION EQUIPMENT 
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Army Air Forces 

The following Army regulations 
have been made effective, supersed- 
ing pamphlets of similar numbers 
bearing earlier dates, as follows: No. 
95-60—Aeronautical Ratings, Flying 
Officers, Command of Flying Units; 
No. 90-10—Antiaireraft Artillery 
Board; No. 90-25—Barrage Balloon 
Board; No. 90-5—Coast Artillery 
Corps; No. 95-40—Army Aeronau- 
tical Museum; No. 95-50—Assistance 
to Civil Aircraft; No. 95-120—Air- 
craft Accidents; No. 95-200—Army 
Airways Communications System. 

The Technical Training Command 
has published a series of 21 articles 
giving a broad picture of the activi- 
ties of the Command and showing the 
opportunities that exist for the thou- 
sands of expert mechanics and tech- 
nicians who are needed for the Air 
Forces. In addition to general articles 
about the methods used by the Tech- 
nical Training Command, there are 
individual studies of certain of the 
particular trades that are taught. 
These include the armorer, the para- 
chute rigger, the link trainer instruc- 
tor, the weather forecaster and ob- 
server, and numerous other advanced 
branches of training. 

Tailor-Made for Combat. Capt. 
Selby Calkins. The work of the Modi- 
fication Centers of the Army Air 
Forces is described. It is shown that 
the existing overhaul shops of the air 
transport companies were well suited 
to undertake this work, about half of 
which is now entrusted to them. 
Other Modification Centers are oper- 
ated directly by the manufacturers of 
airplanes and a few of them are oper- 
ated by the Army Air Forces at vari- 
ous air depots. A brief explanation 
is given of the way in which these or- 
ganizations carry out the work of 
adapting aircraft to specific tasks. 
Air Forces News Letter, August 
September, 1942. 

We Scour the Seas. Air Vice-Mar- 
shall G. B. A. Baker. Recent accom- 
plishments of the Coastal Command 
of the Royal Air Force are reviewed. 
The problems with which the Com- 
mand have to deal and some of its 
more important achievements are 
covered. Air Forces News Letter, 
August-September, 1942. 


Government 
Publications 


Hunting for One in a Million. Lt. 
John M. Jenks. Since its organiza- 
tion in October, 1940, the National 
Inventors Council has investigated 
90,000 inventions, suggestions and 
ideas that have been submitted to the 
Government. A large majority have 
been found to have no merit, but 
about 5 per cent are considered worth 
referring to various branches of the 
Army, Navy and other government 
agencies for development. Approxi- 
mately 25 per cent of the acceptable 
suggestions come within the scope of 
military aeronautics, while the bal- 
ance is divided among several other 
branches of the armed forces. The 
work of the Council in sifting these 
ideas, selecting those which appear to 
be meritorious and passing them on to 
the proper agency, is described. Air 
Forces News Letter, August-Septem- 
ber, 1942. 

The Tricycle Landing Gear. Capt. 
James A. Johnston. Briefly reviewing 
the history of mechanisms used to 
facilitate the landing of airplanes, the 
writer gives consideration to the oper- 
ation of the tricycle form of landing 
gear and its performance under vari- 
ous conditions. Advice is given in the 
form of a series of hints on the proper 
operation of planes equipped with this 
type of undercarriage. Air Forces 
News Letter, August-September, 
1942. 

Red Sentries of the Skies. Major 
N. Denisov. An analysis pre- 
sented of the combat flight plans fol- 
lowed by the Russian air forces. Air 
patrolling is said to be an important 
phase of the work of fighter planes. 
Conditions under which such duties 
are carried out are reviewed, one of 
the principal factors being the sched- 
ule of flight based on fuel consumption 
of the aircraft involved. The writer 
recounts incidents showing the tactics 
of the Germans and the measures that 
were adopted by the Soviet airmen in 
meeting them. Air Forces News 
Letter, August-September, 1942. 

Airdromes in Wartime. Lt. Col. 
Rudolph EE. Smyser. Suggestions 
are made for the construction and 
operation of field airdromes under 
war conditions. Size, number, con- 
struction details, location and camou- 
flage possibilities of the necessary 


75 


buildings are some of the factors given 
consideration. Advice is offered for 
the layout of buildings, runways, 
paths, defensive equipment, weapons 
and other items to which attention 
should be paid. Air Forces News 
Letter, August-September, 1942. 
Friend or Foe? Capt. F. W. War- 
low. The necessity for rapid and ac- 
curate identification of aircraft is 
stressed in a brief article which ex- 
plains several methods in use at pres- 
ent. The Block System and the 
W.E.F.T. system are defined, and it 
is indicated that other methods are 
needed. Among these, it is suggested 
that motion pictures have advan- 
tages. A standardized identification 
program is urged. Air Forces News 
Letter, August-September, 1942. 


Army Ordnance Department 


As a sequel to the booklet Tremen- 
dous Trifles published recently, the 
Ordnance Department has produced a 
booklet titled Metalurgency, which is 
intended to direct attention to the 
emergency that exists in the supply of 
high-alloy steels. 

It emphasizes the fact that this is 
a war of alloy steels and that Army 
ordnance is the largest user of steels, 
absorbing in its production about 65 
per cent of the war tonnage. Prob- 
lems of supply, production, integra- 
tion and conservation are discussed. 
A chapter on National Emergency 
Steels gives information on various 
pieces of ordnance and their parts 
which are now being made from these 
steels instead of scarcer metals. An- 
other chapter covers new manufac- 
turing methods for making gun or 
cannon barrels, contrasted with for- 
mer methods using solid forgings that 
were machined inside and outside. A 
section on heat-treating shows the 
requirements that must be met by 
armor plate and armor-piercing pro- 
jectiles and shows graphically what 
has been done to reduce strategic 
materials in a medium tank. It is 
shown that redesign can be a potent 
factor in conservation of materials 
and that a review of specifications is 
advisable in order to obtain maximum 
use from materials and to increase 
preduction. 
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National Advisory Committee 
for Aeronautics 


The Compressible Potential Flow 
Past Elliptic Symmetrical Cylinders 
at Zero Angle of Attack and with No 
Circulation. W. Hantzsche and H. 
Wendt. A translation of an article 
titled ‘“‘Die kompressible Potential- 
strémung um eine Schar von nicht- 
angestellten symmetrischen Zylindern 
im Kanal,” from Luftfahrtforschung, 
Vol. 18, No. 9, September 20, 1941, 
pages 311-316. For the tunnel cor- 
rections of compressible flows those 
profiles are of interest for which at 
least the second approximation of the 
Janzen-Rayleigh method can be ap- 
plied in closed form. One such case 
is presented by certain ellipsoidal 
symmetrical cylinders located in the 
center of a tunnel with fixed walls and 
whose maximum velocity, incompres- 
sible, is twice the velocity of flow. In 
the numerical solution the maximum 
velocity at the profile and the tunnel 
wall, as well as the entry of sonic 
velocity, is computed. 

The velocity distribution past the 
contour and in the minimum cross 
section at various Mach numbers is 
illustrated by a worked out example. 
N.A.C.A. T.M. No. 1030, October, 
1942. 

Contribution to the Design of Ply- 


WOSE CLAMPS 


Designed, built and tested for aircraft use, 
Wittek Type FB Stainless Steel Hose Clamps 
are specified by leading aircraft manufactur- 
ers, engine builders and commercial airlines 
as the standard Hose Clamp for the industry. 


TYPE FB STAINLESS STEEL 


WITTEK manuracturinc co % 4305-15 W. 24th Place, Chicago 
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wood Shells. S. Blumrich. Transla- 
tion of an article titled: ‘Ein Beitrag 
zur Ausbildung von Sperrholzscha- 
len,” from Luftfahrtforschung, Vol. 
18, No. 9, September 20, 1941, pages 
331-337. The writer undertakes to 
prove by calculation and experiment 
that by extensive utilization of the 
skin to carry axial load (reduction of 
stringer spacing) the stringer sections 
can be made small enough to afford 
a substantial saving in structural 
weight. A mathematical study is 
presented in two sections, based on 
strengthened plywood and conven- 
tional construction. Experiments are 
also detailed under the same categories 
of strengthened plywood and conven- 
tional construction Weight com- 
parisons are set forth and tabulated. 
The conclusion is reached that the 
saving in weight which can thus be 
effected ranges from about 5 to 40 
per cent. N.A.C.A. T.M. No. 1031, 
October, 1942. 

Heat Transfer in the Turbulent 
Boundary Layer of a Compressible 
Gas at High Speeds. F. Frankl. 
Friction in the Turbulent Boundary 
Layer of a Compressible Gas at High 
Speeds. F. Frankl and V. Voishel. 
Translation of Report No. 240, of the 
Central Aero-Hydrodynamical Insti- 
tute, Moscow, 1935. The Reynolds 
law of heat transfer from a wall to a 


Reg. Trade Mark 


turbulent stream is extended to the 
case of flow of a compressible gas at 
high speeds. The analysis is based 
on the modern theory of the turbulent 
boundary layer with laminar sub- 
layer. The investigation is carried 
out for the case of a plate situated in 
a parallel stream. The results are 
obtained independently of the veloc- 
ity distribution in the turbulent 
boundary layer. The heat transfer 
in unit time is a function of the fric- 
tional coefficient, the free stream tem- 
perature; the temperature at the 
plate; the free-stream velocity and 
the density; the velocity at the 
boundary of the laminar sublayer and 
the basic turbulent layer; and the 
Prandtl number for the given gas. 
The problem of heat transfer at 
high velocities has at the present time 
become a pressing one both in connec- 
tion with heat technology and high- 
speed aviation. This problem has 
been encountered in the computation 
of the surface of a wing radiator. The 
existing papers on heat transfer from 
the wall to the gas in part refer to low 
speeds (Reynolds, Prandtl, and 
others), while with regard to high- 
speed flow some (Buseman and 
Frankl) consider only the laminar 
regime. Others (Crocco) neglect the 
laminar sublayer in the turbulent 
layer, while still others (Guchman, 


B-A-30 


B*A* 30 airplane wing cloth, famous for 
its uniformity, is lighter, stronger and more 
closely woven than other airfoil fabrics. 


WELLINGTON SEARS COMPANY 
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Shirokov) start out from relatively 
rough hydraulic assumptions. In the 
present paper the problem is treated 
from the point of view of the modern 
turbulence theory. N.A.C.A. T.M. 
No. 1082, October, 1942. 

Wind-Tunnel Investigations of Div- 
ing Brakes. D. Fuchs. A transla- 
tion of an article ““Windkanalunter- 
suchungen an Bremsplatten,’ from 
Luftfahrtforschung, Bd. 15, Lfg. 1/2, 
January 20, 1938, pages 19-27. It is 
shown that unduly high diving speeds 
can be effectively controlled by diving 
brakes. But their employment in- 
volves at the same time a number of 
disagreeable features: namely, ro- 
tation of zero lift direction, variation 
of diving moment, and the creation of 
a potent dead-air region. Considera- 
tion is given to: braking effect; rota- 
tion of zero lift direction; variation of 
diving moment; and avoidance of 
unwanted dead-air region effects. The 
study is divided into the following 
parts: distribution of the brake sur- 
faces on the wing; effect of gap be- 
tween brake and wing; and pressure 
distribution about a_ profile with 
brake flap. N.A.C.A. T.M. No. 
1033, November, 1942. 


Civil Aeronautics Administra- 
tion 


Flight Engineering Report No. 7 
(Determination of the Take-Off Flight 
Path Defined by CAR 04.7532-T for 
the DC-3 SIC3G Airplane Including 
a Method to Correct Test Data to 
Standard Conditions). This report 
has been prepared by the Flight En- 
gineering and Factory Inspection Di- 
vision in order to describe a series of 
flight tests conducted to determine 
the take-off flight path defined by the 
regulations enumerated for a typical 
airplane. It presents the results of 
these tests and discusses the signifi- 
sance of the results with respect to 
the information yielded concerning 
the nature of the elements of the take- 
off flight path, as well as the variety 
and extent of testing necessary to de- 
termine them. In connection with 
this it has been necessary to derive 
and apply methods for the correc- 
tion to standard conditions of the ob- 
served data obtained during the tests. 
).A.B. Safety Regulation Release No. 
127, September, 1942. 

Prevention of Engine Mount Fail- 
ures in Low-Powered Aircraft. <A 
report prepared by the Aircraft Engi- 
neering Division refers to remedies 
suggested to prevent failures of engine 
mounts, with particular reference to 
several models of light aircraft pow- 
ered by four-cylinder opposed-type 
engines incorporating the platform- 
type engine mounts. It is found that 
some reported failures have been due 


GO! 


to cracks found in or near welded 
joints, these being principally due to 
recurrent resonant vibration. It is 
stated that the vibration responsible 
for fatigue cracks occurring in these 
mounts is due to the engine vibrating 
about its thrust axis and is produced 
by the firing impulse frequency from 
the engine. Numerous experimental 
changes have been made on the plat- 
form-type engine mounting to reduce 
or eliminate the engine-mount fre- 
quency responsible for these failures. 
It is stated that the problem can be 
overcome, but up to the present it has 
required a greater weight, complica- 
tion and cost. The division expresses 
the opinion that until such time as 
permanent corrective measures have 
been determined, the procedure rec- 
ommended will result in safer opera- 
tion and reduce the occurrence of 
cracks in the engine mounts. Five 
steps are set forth as brief checks 
which should be performed on each 
airplane. C.A.B. Safety Regulation 
Release No. 129, September, 1942. 

A Pilot Flow Chart has been pro- 
duced by the Information and Statis- 
tics Service of the Administration. It 
shows opportunities in the Civilian 
Pilot Training program and the prog- 
ress made by the trainee through the 
courses. In addition to the graphic 
presentation, it contains a tabulation 
of the procedure followed by candi- 
dates for pilot training for the Army 
and Navy Air Forces. 


Civil Aeronautics Board 


Amendments have been _ issued 
in loose-leaf form for the Civil Air 
Regulations, as follows: Part 04— 
Airplane Airworthiness; Part 14— 
Aircraft Propeller Airworthiness; Part 
18—Maintenance, Repair and Altera- 
tion of Certificated Aircraft and of 
Aircraft Engines, Propellers and In- 
struments; Part 20—Pilot Certifi- 
sates; Part 26—-Air-Trafhie Control- 
Tower Operator Certificates; Part 
29—Physical Standards for Airmen; 
Part 51—Ground Instructor Rating; 
Part 53—Mechanie School Rating; 
Part 60—Air Traffic Rules. Copies 
are available from the Superintendent 
of Documents, Washington, D.C., 
at prices ranging from $0.05 to 
$0.15 each. 


Department of Commerce 


Protection of Radium During Air 
Raids. A booklet is presented con- 
taining recommendations that will 
reduce hazards to individuals from 
radium which might be dispersed over 
considerable areas as a result of air 
raids. Because protection against a 
direct bomb hit would be expensive 
and sometimes impossible of accom- 
plishment, recommendations are con- 
fined to methods insuring reasonable 
safety rather than complete protec- 
tion against such a bomb hit. The 
protection of personnel also is cov- 
ered, it being suggested in particular 
that rooms in which large quantities 
of radium are kept be evacuated by 
all personnel during an air raid. The 
protection of radium enclosed in dif- 
ferent types of containers is discussed. 
Other sections provide recommenda- 
tions for radium plants, salvage, and 
protection from fire. Also covered are 
radiation hazards, danger zones and 
special problems. National Bureau 
of Standards Handbook H88. 


Department of Labor 


The Employment of and Demand 
for Women Workers in the Manufac- 
ture of Instruments. In this booklet 
a survey is presented covering the 
employment of women in the instru- 
ment manufacturing industry and the 
demand for them in this field. The 
text deals with the employment of 
women in the manufacture of air- 
craft, optical, fire control, surgical 
and dental instruments. Each branch 
is taken up and discussed in order. 
There is a summary of principal opera- 
tions and the employment opportuni- 
ties for women in the manufacture of 
instruments. Bulletin of the Women’s 
Bureau, No. 189-4. 

Women’s Employment in Aircraft 
Assembly Plants in 1942. Ethel 
Erickson. A survey is presented of 
the work being carried on by women 
in aircraft assembly plants. The 
various kinds of work being done are 
enumerated and described. Plans 
for the future employment of women 
are discussed. Other sections of the 
booklet cover training, rates of pay, 
hours of work, personnel require- 
ments, policies and practices, and 
working conditions. Bulletin of the 
Women’s Bureau, No. 192-1. 


Federal Security Agency 


Occupations Suitable for Women. 
A list of occupations that may offer 
opportunities for the employment of 
women in the war production pro- 
gram is presented as the result of a 
special study of the subject. The re- 
port is divided into three parts. Part 
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AERONAUTICAL ENGINEERING 


“TOP THAT 10% BY NEW YEAR'S” 


Out of the 13 labor-management conferences sponsored by 
the National Committee for Payroll Savings and conducted 
by the Treasury Department throughout the Nation has 
come this formula for reaching the 10% of gross payroll War 
Bond objective: 


1. Decide to get 10%. 

It has been the Treasury experience wherever manage- 

ment and labor have gotten together and decided the 

job could be done, the job was done. 
2. Get a committee of labor and management to work out 
details for solicitation. 

a. They, in tum, will appoint captain-leaders or chair- 
men who will be responsible for actual solicitation of 
no more than 10 workers. 

b. A card should be prepared for each and every worker 
with his name on it. 

c. An estimate should be made of the possible amount 
each worker can set aside so that an “‘over-all”’ 
of 10% is achieved. Some may not be able to set 
aside 10%, others can save more. 

3. Set aside a date to start the drive. 

4. There should be little or no time between the announce- 
ment of the drive and the drive itself. 

The drive should last not over 1 week. 

5. The opening of the drive may be through a talk, a rally, 
or just a plain announcement in each department. 

6. Schedule competition between departments; show 
progress charts daily. 

7. Set as a goal the Treasury flag with a “T.” 


Gave wt 


REVIEW—DECEMBER, 1942 


the eyes of all 
merica are upon 
the United States 
Treasury Roll of 
Honor 
in the "Payro 

Savings News.” 


S of today, more than 20,000 firms of 

all sizes have reached the “Honor 
Roll” goal of at least 10% of the gross 
payroll in War Bonds. This is a glorious 
testimony to the voluntary American way 
of facing emergencies. 


But there is still more to be done. By 
January 1st, 1943, the Treasury hopes to 
raise participation from the present total 
of around 20,000,000 employees investing 
an average of 8% of earnings to over 
30,000,000 investing an average of at least 
10% of earnings in War Bonds. 


You are urged to set your own sights 
accordingly and to do all in your power to 
start the new year on the Roll of Honor, to 
give War Bonds for bonuses, and to pur- 
chase up to the limit, both personally and 
as a company, of Series F and G Bonds. 
(Remember that the new limitation of pur- 
chases of F and G Bonds in any one calen- 
dar year has been increased from $50,000 
to $100,000.) 


TIME IS SHORT. Our country is counting 
on you to— 


“TOP THAT 10% 
BY NEW YEAR'S” 


War Savings Bonds 


This space is a Contribution to America’s All-Out War Effort by AERONAUTICAL ENGINEERING REVIEW 
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GOVERNMENT 


1 lists those occupations that occur 
in selected war industries. Part 2 
lists occupations that do not occur 
generally in the selected war indus- 
tries. The third part covers defini- 
tions of supplemental and redefined 
titles. The suitability of each of the 
occupations for the employment of 
women is indicated in one of the three 
degrees noted in the list—namely, 
“women now employed,” ‘‘appar- 
ently suitable for women,” ‘‘partially 
suitable for women.” The industry 
in which the particular occupation is 
found also is listed. Under ‘‘normal 
training period”’ is listed the usual re- 
quirements for training for the oecu- 
pation. U.S. Employment Service. 


Navy Department 


Nomenclature of Naval Vessels. 
The Department has published a 
second edition of this booklet, con- 
sisting of 89 pages devoted to defini- 
tions of the terms used in referring 
to ships and parts of ships. It also 
includes a list of symbols and ab- 
breviations used in Navy schedules 
and blueprints. Sketches appended 
clarify certain definitions and show 
details of parts construction. 


Office of Education 


A pamphlet of 14 pages titled Air 
Line Hostesses sets forth the re- 
quirements for employment in this 
classification. It shows the oppor- 
tunities, possibilities for advance- 
ment, personal qualifications and 
other information including physical 
standards, education, experience, pay, 
working conditions and duties. Fed- 
eral Security Agency, Misc. 2202 Rev. 


War Department 


The “Index of United States Army 
and Federal Specifications Used by 
the War Department” comprises 272 
pages of tabulated specifications ap- 
proved by the United States Army, 
covering such commodities as are 
commonly purchased by agencies of 
the War Department. The list is 
arranged in alphabetical order and is 
also published in numerical order. 

Compilation of War Department 
General Orders, Bulletins, and Cir- 
culars. A compilation of general 
orders, bulletins and circulars of the 
War Department is presented in a 
book containing 622 pages. It in- 
cludes such documents or extracts 
thereof which are still in force. 

Manuals on the Identification of 
German and Japanese Aircraft. Two 
basic field manuals containing avail- 
able military intelligence informa- 
tion on the identification of German 
and Japanese aircraft. They are in- 


tended for the instruction of officers 
and men in the appearance and gen- 
eral characteristics of these enemy 
planes. Information is presented on 
the basis of uniform tabulations 
covering a description of the plane, 
crew number, armament, ammuni- 
tion, armor, radio, performance data, 
and wing span. Drawings cover side 
views, three-quarter views and eleva- 
tions of the aircraft. Illustrations 
show fighter planes, dive bombers, 
aircraft for light, medium and heavy 
bombardment, and observation. 
Other pictures cover transports, train- 
ers, and Navy aircraft. FM 30-35, 
March 11, 1942; FM 30-38, March 
16, 1942. 

Basic Weather for Pilot Trainees. 
This pilot trainee’s weather manual is 
designed to provide a basic knowledge 
regarding weather changes in order 
to enable the pilot to rely on his own 
judgment. The first part of the 
manual deals with temperature, pres- 
sure, winds, moisture in atmosphere, 
clouds and hazards. Following chap- 
ters cover air masses and fronts, fog, 
thunderstorms, icing and_ world 
weather. In the appendix are a 
weather map, information on_tele- 
type reports, winds aloft and fore- 
casts. A glossary of terms is in- 
cluded. TM 1-232, April 22, 1942. 


War Production Board 


Priorities and Industry. Informa- 
tion on the priority system is fur- 
nished in an 84-page booklet. It is 
explained that the development of 
priorities has necessarily been a con- 
tinuous adaptation of controls to a 
situation that changes with discon- 
certing rapidity, and it is further 
pointed out that it will be necessary 
to keep on changing the system until 
the war is over. The four sections of 
the booklet cover the overall pattern, 
the control of materials by priorities, 
how priority assistance is granted, and 
what should be done to obtain prior- 
ity assistance. Division of Informa- 
tion. 

Controlled Materials Plan. A pam- 
phlet of 58 pages defines and explains 
the War Production Board’s con- 
trolled materials plan. The plan is 
intended to bring about the adjust- 
ment of production programs to 
conform to the supply of materials 
and to allot certain materials to dif- 
ferent government agencies repre- 
senting military and civilian require- 
ments. It is explained that initially 
the controlled materials will consist 
of steel, copper and aluminum and 
agencies to which initial allotments 
will be made are the Army, Navy, 
Maritime Commission, Aircraft sched- 
uling Unit, Office of Lend-Lease Ad- 
ministration, Board of Economic War- 
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fare, and Office of Civilian Supply. 
The plan as at present established 
will be supplemented by detailed 
regulations and instructions to be 
announced at a later date. The War 
Production Board announces that it 
is organizing an educational campaign 
designed to explain its operational 
procedure. Among other things it 
will establish in each of its offices a 
service and inquiry unit which will 
be equipped to answer questions re- 
garding procedure. 


British Information Services 


Nipping Under-Sea Flowers in the 
Bud. John Allen Graydon. A brief 
account is given of the services per- 
formed by the Royal Air Force in its 
campaign against the German sub- 
marines. Attacks are recounted on 
the submarines at sea and also the 
bombing expeditions against their 
bases and the plants in which the 
undersea craft are built. Another 
objective in the campaign against U- 
boats is the destruction of the schools 
where their crews are trained. Bulle- 
tins from Britain, September 30, 
1942. 

Flying Doctors of the R.A.F. Cer- 
tain examples are cited of the services 
of Royal Air Force doctors in perform- 
ing operations under emergency con- 
ditions. These, however, are not 
the only services performed by the 
medical men of the Royal Air Force, 
since much of their time is spent in 
research in connection with the physi- 
ologie requirements for flying. They 
conduct experiments upon themselves, 
flying with fighter pilots during the 
performance of the most strenuous 
aerobatics during which the doctors 
take note of their own physical and 
mental reactions. Some of the doc- 
tors are qualified pilots themselves 
and fly alone to test themselves to the 


point of “black-out” in order to de- 


termine the treatment needed. <A 
duty that is adding to the good will of 
the natives toward the Royal Air 
Force in the Middle East is the serv- 
ices of the doctors in flying to the 
aid of stricken tribesmen. Bulletins 
from. Britain, October 14, 1942. 

New Pages Are Written in Air-War 
History. Oliver Stewart. Narrating 
some of the exploits of the Royal Air 
Force, the writer reviews the experi- 
ences of the pilots in low-level bomb- 
ing. It is emphasized that speed is of 
the utmost importance. Mention is 
made of delayed-action bombs and 
the performance of certain Royal Air 
Force and United States combat 
airplanes including the Hurricane, 
the Fulmar, the Grumman Wildcat 
and Martlet and the Vought-Sikorsky 
Corsair. Bulletins from Britain, Oc- 
tober 14, 1942. 
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D N Ww by an international authority! 
Bk An absolutely unique aviation dictionary! 


ORDANOFF'S 


ILLUSTRATED 
AVIATION DICTIONARY 


ee | Over 2000 aviation terms doubly defined—by clear, ac- 
a curate text and by technically correct, scientifically exact 
\ drawings that explain precise meanings at a glancel 


Sample Now you can know the meaning of every aviation term. More important, 
\ 


Onetineenth you can see just what the object represented by the term looks like, 
\ Actual Size) how it acts, what its basic function is. At last, the author of the most 
} successful books in aviation gives you an entirely new kind of dictionary 
which tells you at a glance just what you want to know about more than 
2000 aviation terms 


Absolutely Accurate. No matter how well-versed you are, 


you can’t possibly know more than a fraction of the terms defined and 


\ illustrated in Jordanoff’s book. Himself one of the greatest authorities, 
; \ Jordanoff gathered a staff of over a score of specialists and draftsmen to 
ee \ prepare this dictionary. He consulted at length with many of the best- 


\ known men in aviation. He drew on the knowledge and experience— 

\ willingly given—of some of the largest, most important aviation man- 

\ ufacturers. His book is in a real sense the product of the experience of 
the entire aviation industry. Every definition, every drawing has been 
triple-checked. You know that it is accurate to the minutest detail. 


FS Covers every field — Needed by everyone. 
bes F Drawing on his vast experience as a pilot, aeronautical engineer and 
DEFINITIONS writer, Jordanoff covers every phase and every field of aviation. Here are 
terms from meteorology, aviation engineering, aircraft manufacture, 

ON military aviation, ground work. Here are new slang terms in use by 
/ILLUSTRATIONS American and British flyers. Here are terms you'll need no matter what 

your connection with aviation. From the president of the largest aviation 
manufacturing firm to the apprentice, this is a book for constant reference 
use, as necessary as a Webster is to a writer. But that’s not all. Dozens 
who have seen advance copies of the book have read it as they would a 
novel. The fascinating illustrations, the clear interesting text, have kept 
them turning the pages for hours. You'll find yourself doing the same. 
Send no money. See the book without risking a dime. Mail this coupon now. 


EXAMINE IT FREE!....- 
WHO IS JORDANOFF? HARPER & BROTHERS scala 


49 East 33rd Street, New York City 

Jordanoff is a name to conjure with in aviation—30 Please send me a copy of JORDANOFF’S ILLUSTRATED 
years of aviation experience—pilot in World War I— AVIATION DICTIONARY. Within 10 days, I will either send 
technical adviser to the great airlines—consultant of you $3.50 (plus a few cents postage charges) as payment in 
the most famous aircraft corporations. And he is the full, or return the book 

author of the most successful volumes on aviation ever 
written—Your Wings, Through the Overcast, Flying 
and How to Do It, Safety in Flight and the brand new 
The Man Behind the Flight. Both the British and 
Soviet air forces have used several hundred thousand 
of one of his previous books. A total of over 750,000 copies have been 
sold in this country alone. And we confidently expect, with this 
book, to surpass the sales of all the others put together. It’s a book 
for everyone. It’s a book for you. 


Check here if you enclose $3.50 with this coupon, thus saving 
delivery charges. Same return privilege 


Name 


Address 


City & State 


Business Connection or reference 
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Landscape Camouflage 


In this treatise on landscape camou- 
flage, information is presented on the 
subject of modern protective camou- 
flage for defense by means of trees, 
shrubs, vines and grass based on leaf 
color. Basic principles of camouflage as 
applied to landscape architecture in 
general and contourscaping in particular 
are discussed. It is explained that the 
principal aim in camouflage is to delay 
for a few seconds a bombardier’s recog- 
nition of an object or its exact location 
as a part of the ground pattern. The 
value of plant material for shadow 
elimination, ground-pattern material 
and tonal harmony is described. The 
text deals particularly with planning 
and planting operations. One section 
covers camouflage in airport design. 


Camouflage with Planting, by 
Ralph Rodney Root; Ralph 
Fletcher Seymour, Chicago, 1942; 
79 pages, $1.50. 


Building a War Machine 


This book tells the story of the mak- 
ing of a new military machine for the 
United States, how it was organized, 
how it lives and moves, and what it 
fights with. It also tells how a nation’s 
energy, ingenuity and man power are 
being coordinated with its science, in- 
dustry and agriculture to make a su- 
preme effort to overcome aggression. 

In a chapter, ‘All Hail to the Screw- 
balls,” the great aircraft expansion 
program is praised and the work of our 
airplane manufacturers is given credit 
for their part in supplying the new 
Army. 


The Army Means Business, by 
Herbert Corey; The Bobbs-Mer- 


rill Company, New York, 1942; 
297 pages, $2.75. 


Protective Concealment 


The position of the author gives an 
opportunity to make available much 
material that ordinarily does not find its 
way into any book on wartime activities. 
In such a comparatively new subject 
there is much uncertainty as to the 
best methods, but this book gives prac- 
tically every form of protective con- 
cealment known to the art or science of 
camouflage. 

Starting with the point of view of the 
bomber, from whom protection is most 
necessary, the author takes the reader 


into the air and gives him the problem 
from the aerial gunner’s position. 
Different forms of protective conceal- 
ment are described for factories and air- 
fields having areas and other landmarks 
easily observable from the air. By 
many before-and-after illustrations the 
protection offered by various kinds of 
designs and artificial tree emplacements 
are shown. The use of smoke and other 
concealing vapors for the obscuring of 
large areas is described. Decoy installa- 
tions, black-outs and other aids to con- 
cealment are discussed. The book 
closes with detailed instructions and 
equipment required for the construction 
of models for the study of camouflage. 


Modern Camouflage, by Major 
Robert P. Breckenridge; Farrar 
& Rinehart, Ine., New York, 
1942; 280 pages, $3.50. 


Basic Flight Instruction 


Bringing the system originated at 
Gosport, England, during the last war 
up to the present, the author uses the 
conversational method of pilot instruc- 
tion. In this way he gives the novice 
who does not like to get his information 
from books a simple course of flight 
training. Any such simplifying of ex- 
planations has its drawbacks, but for 
the newcomer to the air field the book 
will take him through an imaginary 
flight course in an interesting manner. 

The author’s primary objective has 
been to contribute to the supply of 
trained and able flying personnel for the 
United States Air Forces, and to help 
every young American to make an un- 
hampered choice when considering an air 
career. 


How to Fly an Airplane, by 
Capt. Bernard Brookes; Consoli- 
dated Book Publishers, Inc., Chi- 
cago, 1942; 219 pages, $1.00. 


Aviation Supplements to 
Secondary Mathematics 


An aviation supplement to secondary 
mathematics is offered in the form of a 
series of three manuals. They are in- 
tended to make it possible for mathe- 
matics instruction to fall in line with 
recent recommendations of the Civil 
Aeronautics Administration and the 
USS. Office of Education. The manuals 
are designed to supplement the ordinary 
course of study in mathematics. They 
are designated as Book 1—Ninth Year, 
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Book 2—Tenth Year, and Book 3— 
Eleventh Year. Each chapter dovetails 
with some chapters in conventional 
curricula and furnishes facts related to 
aeronautics. As incidental to a study of 
formulas and graphs, for example, 
pupils can acquire some basic elements 
of aerodynamics. Other problems lead 
to such concepts as power and accelera- 
tion. Information on the construction 
of triangles can be applied to problems 
of navigation. 


Mathematics Takes Wings, 
Books 1, 2, 3, by E. E. Kramer; 
Barrie & Edwin, New York, 1942; 
Book 1, 29 pages, $0.25; Book 2, 
29 pages, $0.25; and Book 3, 36 
pages, $0.25. 


Historic Aircraft Carrier 


When aircraft carriers sink it is cus- 
tomary to question their value. This 
pamphlet presents a record that is con- 
vineing evidence that even though vul- 
nerable they can render great service. 
At Norway, in the Mediterranean and in 
searching for the Graf Spee, the ‘‘Ark 
Royal” left a record of achievement of 
which the British should be proud. 

The first naval air combat of the 
present war is recounted, showing that 
planes from the “Ark Royal’ were the 
first to shoot down a German plane at 
sea. This is followed by a history of the 
building of the ship, its entrance into 
the war, its complement of aircraft and 
armament, and its exploits. 

Several of the more prominent actions 
in which the “Ark Royal” was engaged 
are described in detail, including its 
part in the destruction of the German 
battleship “Bismarck.” 


Ark Royal, issued for the Ad- 
miralty by the Ministry of Infor- 
mation; His Majesty’s Station- 
ery Office, London, 1942; 63 
pages, 9d. 


The “Lexington” 


The eyewitness story of the history 
and sinking of the aircraft carrier 
“Lexington” will stir the patriotism of 
every reader. The intimate account of 
the attack by Japanese bombing and 
torpedo planes is vividly written by an 
experienced observer. As a background 
for the final hour of this great ship, the 
author describes how the original design 
of a powerful cruiser was altered and 
tells of the early operations of the 
“Lexington” in the Carribean maneu- 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to al] members of the Institute, to Corporate Members, to 
advertisers in the Aeronautical Engineering Review and, 
under usual library limitations, to the public. Four special- 
ized services are available. 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references which 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 


be used for reference purposes at the Aeronautical Ar- 
chives. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 
cludes aerodynamic and structural research reports, as well 


as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any acronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute's photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. 

Research work is charged at the usual library fee of $2.00 
per hour. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers at the standard rate of 1 cent per word. 
Minimum charge $2.00. 

Reproductions of any material in the Aeronautical Ar- 


chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 
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vers. Then the last voyage from 
Honolulu is followed with such personal 
details as the humorous ceremonies of 
crossing the Equator. The successful 
attacks by air at Bougainville, Lae, 
Salaman and Tulagi are, with the en- 
gagements at the Coral Sea, epics of 
naval aviation which will always adorn 
the records of our naval aviators. 

The heroism and courage shown dur- 
ing these battles instill confidence in the 
work of our airmen. Such a book will 
make the American people realize, more 
than sporadic newspaper stories of dar- 
ing exploits of our pilots, that no amount 
of danger can stop our air forces once 
they are in contact with the enemy. 


Queen of the Flat-Tops, by 
Stanley Johnston; E. P. Dutton 
«& Co., Ine., New York, 1942; 280 
pages, $3.00. 


Epic of American Piloting 


So many lurid stories have been writ- 
ten about the gallant group of pilots 
who fought for China that it is refresh- 
ing to know that the Chief of Staff of the 
American Volunteer Group certifies the 
accuracy of Russell Whelan’s book and 
refers to it as “our story.”’ 

No more brilliant epic of American 
piloting could be told than unfolds in 
this record of accomplishment. The 
author saw the operations of the group 
from its start and knew the men per- 
sonally, so that when he writes of their 
exploits he gives them an intimate 
character, which gives the book such a 
vivid style. 

The story of how the group was or- 
ganized and brought to China by 
Chennault; how they brought down 
286 Japanese planes and at least 1,500 
airmen, with a loss of only eight pilots 
killed in action, two pilots lost on the 
ground as the result of bombings and 
four pilots missing in action; and of 
how they were finally merged into the 
Army Air Forces is an account of 
heroic adventure unparalleled in the 
annals of aviation. 

This book marks the opening chapter 
of the effort of the United States in this 
air war. Anyone who wishes to know 
how pilots live, fight and die will under- 
stand better the life led by those daring 
airmen after reading this book. 


The Flying Tigers, by Russell 
Whelan; The Viking Press, New 
York, 1942; 224 pages, $2.50. 


Nature and History of Hurricanes 


Though fortunately infrequent, trop- 
ical cyclonic disturbances are one of the 
most dreaded of air phenomena. Usu- 
ally the pilot is given advance warnings 
but occasionally these do not come in 
time to avoid such devastating wind- 
storms. The book gives an exhaustive 
record and description of hurricanes in 
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Books reviewed in this 
section may be borrowed 
without charge from The 
Paul Kollsman Library, 
Institute of the dAero- 
nautical Sciences, 1505 
RCA Building West, 
50 Rockefeller Plaza, New 
York, N. Y. 


many parts of the world with particular 
attention to those originating in the 
West Indies. The current revised edi- 
tion brings the book up to 1942, in- 
cluding material on the hurricane that 
struck the eastern part of the United 
States in 1938. 

The author, Chief of the Marine 
Division of the United States Weather 
Bureau, provides meteorologists and 
airmen with an authoritative work on 
the nature and history of excessive- 
velocity windstorms. 


Hurricanes, by Ivan Ray 
Tannehill; Princeton University 
Press, Princeton, N.J., 1942; 265 
pages, $3.50. 


Aerial Photography 


A textbook is presented on the geo- 
logic use and interpretation of aerial 
photographs. It represents a greatly 
expanded eighth edition of the author’s 
Interpretation of Geologic Maps and 
Aerial Photos, which has had much 
actual classroom use. While intended 
as a practical guide for both class and 
laboratory work, it will be found useful 
to those who have had some intro- 
ductory work in geology. Although the 
geologic aspects of the subject are 
featured, all applications of aerial 
photography are considered and the 
military use of these maps for tactical 
purposes is stressed. Chapters on the 
use of the stereoscope are so written 
that they will be useful to the scientist 
in general who needs a handy reference. 
Other chapters discuss mosaics, the 
interpretation of culture, geologic maps, 
photographic guides for tracing contacts, 
tracing geologic contacts on photo- 
graphs, oblique aerial photographs for 
reconnaissance mapping, and_ tactical 
interpretation. 


Aerial Photographs: Their Use 
and Interpretation, by A. J. 
Eardly; Harper & Brothers, New 
York, 1942; 203 pages, $2.75. 


Phenomena of Climates 


This is an introduction to the princi- 
ples of physical climatology. Based ona 
series of lectures given at Harvard Uni- 
versity, its purpose is to show that 
many climatologic features are readily 
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explainable in an easy and nearly 
quantitative way. The phenomena of 
the climates on earth, as interpreted by 
this text, are comprehensible to a gen- 
eral group interested in natural science 
and yet are not too elementary for 
specialists. 

The contents of the book are divided 
into eight lectures. The first two treat 
of “Radiation Balance of the Atmos- 
phere” and “Air Temperature on the 
Karth’s Surface,” the third of ‘Lapse 
Rate of Temperature and Superadia- 
batic Gradients.” The fourth covers 
“Static and Dynamic Inversions,’’ as 
well as “Continental and Oceanic 
Climate (Theory of Exchange)”; the 
fifth, ‘Local and Worldwide Circula- 
tions’; and the sixth, ‘“Meridional Heat 
Exchange.” “Humidity and Clouds, 
Sunshine and Fog” are dealt with in the 
seventh lecture, and the eighth lecture 
is devoted to ‘Rain, Potential Water 
Power, and Synthetic Climatology.” 

Fundamentals of Physical Cli- 
matology, by V. Conrad; Har- 
vard University, Blue Hill Me- 
teorological Observatory, Milton, 

Mass., 1942; 121 pages, $1.25 


Engine Principles for Students 


This is one of a series of aviation 
books written for secondary school stu- 
dents. It presents an easily understood 
description of the principles of aviation 
engines. From it the reader learns how 
engines are constructed and operated 
and the way they function in flight. In 
order that the student may understand 
such terms as ‘‘work,’’ ‘“horsepower,”’ 
and “thermal efficiency,” simple physi- 
sal definitions are presented in the open- 
ing pages. This is followed by a de- 
scription of how internal combustion 
engines operate. Concluding pages of 
the first chapter describe various types 
of aircraft engines. The principal parts 
of aircraft engines are discussed in the 
second chapter and the four following 
chapters cover carburetion, ignition 
systems, lubrication, and engine instru- 
ments. There is an entire chapter de- 
voted to propellers. Remaining pages 
of the book deal with engine operating 
and servicing. 

Principles of Aircraft Engines, 
by Bert A. Shields; MeGraw-Hill 
Book Company, Inc., New York, 
1942; 378 pages, $1.88. 


Ground Course for Aviation 
Mechanics 


Done in the individual style of Jor- 
danoff’s previous books, this is a primer 
for the men who build airplanes and 
keep them in flight. It affords an ex- 
tensive course of instruction in the con- 
struction of the airplane and the func- 
tions of its various systems. Using a 
pictorial method of teaching, it shows 
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STANDARD DUNCO TYPES 


Industrial Control & 
Power Transfer Mid- 
gets 


Mechanical Latch-in, 
Electrical Reset 
Lamp Control & Su- 
pervision Sensitive 
Time Delay 
Instrument Controlled 
Mercury Contact 
Sequence or Stepping 


Direct Current “Nut 
Cracker” Polarized 
Close Differential Over- 
load 

Industrial Motor Re- 
versing 

Telephone Auxiliary 
Signaling 
plus countless 
adaptations and spe- 
cials 
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Complete Data for 
Relay Users 


ENGINEERING DESIGN PURCHASING PRODUCTION 


Write for Your Copy Today 


Prepared with a particular eye to war 
equipment problems, the new Dunco 
Relay-Timer Book serves as an in- 
valuable guide to relay selection and 
usage. Contains complete informa- 
tion on the nation’s most complete 
line of high quality relays, timers 
and solenoids, as well as many help- 
ful pointers on the application and 
use of such components. Your copy 
gladly sent upon request. Please 
mention company connection. 


STRUTHERS DUNN, INC. 


1 21-R Arch Street, Philadelphia, Pa. 
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how to read mechanical drawings and 
blueprints and also imparts facts about 
physics, mechanics, hydraulics, and 
electricity. 

The text is divided into six sections. 
The first is an _ introduction to 
mechanical drawing. The second covers 
elementary electricity and the third 
treats of introductory hydraulics. The 
fourth and fifth are titled “Mechanics 
for Mechanics” and “Introduction to 
Physics.” The last chapter, called 
“The Men Behind the Man Behind the 
Flight,” tells of the men who were re- 
sponsible for the development of avia- 
tion. Appended to the book is a group 
of photographs which presents a pic- 
torial survey of aviation. In addition 
to famous people connected with avia- 
tion, this includes photographs of vari- 
ous types of pioneer and current model 
planes . . . . bombers, fighters, trans- 
ports, and others. 


The Man Behind the Flight, 
by Assen Jordanoff; Harper & 
Brothers, New York, 1942; 276 
pages, $3.50. 


Floating Air Bases 


With about one-half of its contents 
composed of photographs, this book de- 
scribes the role played by U.S. aircraft 
sarriers in the Pacific phase of the war to 
date. First sketching the development 
of the aircraft carrier up to the entry of 
the United States in the war, it goes on to 
show how carriers were employed in the 
sarly stages of the conflict. Through- 
out, the text stresses the heroic caliber 
of the men who manned these ships and 
the influence of the aircraft carrier upon 
a changing naval strategy. 

The bulk of the illustrations are stated 
to be official United States Navy photo- 
graphs. However, several are reprints 
of action photographs credited to Life 
and Look magazines. 


Aircraft Carrier, by Robert A. 
Winston; Harper & Brothers, 
New York, 1942; 89 pages, $2.00. 


Mathematical Tables 


The book is one in a series of mathe- 
matical tables prepared by the Project 
for the Computation of Mathematical 
Tables conducted by the Work Projects 
Administration for the City of New 
York, under the sponsorship of the 
National Bureau of Standards, Wash- 
ington, D.C. 

Chief practical uses of these tables in 
statistics will be in testing the signifi- 
vance of a deviation in a normally dis- 
tributed variate and in fitting normal 
distributions to observations. For the 
former use the entries in the table need 
only to be subtracted from unity. For 
the second use they may be divided by 
two. The table of probabilities associ- 
ated with extremely large deviations 
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will be particularly useful in tests of 
significance in which large deviations 
are considered necessary for demon- 
strative value, because the particular 
test has been chosen from among a 
large, though perhaps uncertain, num- 
ber of alternative tests that might have 
applied. In cases where the uncertainty 
or vagueness regarding the process of 
selection makes it impossible to correct 
exactly for the bias introduced through 
the selection of the test giving greatest 
significance, it is particularly important 
that a more stringent level of proba- 
bility be insisted upon than is customary 
where only a single predetermined test 
is applied to observations. 

Unusual methods were used in the 
effort to make these tables free from 
error. For this reason the volume 
should serve as an adequate source for 
condensed textbook tables of the nor- 
mal distribution. The accuracy of these 
tables with their 15 decimal places will 
also make them particularly suitable to 
serve as a basis for the computation of 
further tables of functions related to the 
normal distribution. 


Tables of Probability Func- 
tions, Volume II, prepared by the 
Federal Works Agency Work 
Projects Administration for the 
City of New York; The National 
Bureau of Standards, Washing- 
ton, D.C., 1942; 344 pages. 


Flying Adventures in China 


This book is an autobiography of an 
American pilot who has probably had 
one of the most interesting careers in 
aviation. As the personal pilot for six 
years of the Young Marshal of China, 
Chang MHsueh-Liang, and later of 
Generalissimo Chiang Kai-shek, he 
flew over every part of China and was on 
the inside of many of the military opera- 
tions. His story of the kidnapping of 
the Generalissimo and of flying him 
back to Chungking reveals facts that are 
new about this tragic episode. 

A better understanding of the Chinese 
mind, intimate impressions of the habits, 
living conditions and food in China 
will be received by following this fear- 
less pilot on his trips. 

Entirely apart from the impressions 
of Chinese life and a pilot’s duties, the 
reader will receive a great uplift in 
knowing that there are such soldier-of- 
fortune types among thé present-day 
pilots. The indomitable courage and 
dogged resistance of the Chinese will 
convince many of the ultimate victory 
that may come by air route from the 
West to Japan. 


I Flew for China, by Royal 
Leonard; Doubleday, Doran and 
Company, Inc., Garden City, 
N.Y., 1942; 295 pages, $2.50. 


Aircraft Specialization for 
Engineers and Designers 


This reference book is designed to 
bridge the gap between the field of 
aeronautical engineering and airplane 
design and the other professional fields 
of engineering, architecture, and general 
design. It is based upon lectures given 
by group engineers of the Consolidated 
Aircraft Corporation in a course con- 
ducted by the University of California 
for the purpose of training engineers and 
draftsmen from civilian industries to fit 
into the aircraft industry. It presents a 
study of the functions of aircraft and 
their components from the designers’ 
point of view. 

With regard to military-aircraft de- 
sign, the engineering activity outlined 
by the book is extensive; performance, 
power plants, control surfaces, fixed 
equipment, electrical equipment, and 
hydraulics are discussed at length with 
regard to their design and installation 
in the aircraft. The basic airplane struc- 
tural design is covered in chapters on 
wing structure, fuselage and_ hull, 
landing gear, stress analysis, materials, 
and weight analysis. A consideration of 
the problems of weight, efficiency, cost, 
and production are included so that the 
student may have the general knowledge 
to permit an analysis of airplane as- 
sembly. 


Introduction to Aircraft Design, 
by Thomas P. Faulconer; Mc- 
Graw-Hill Book Company, Inc., 
New York, 1942; 273 pages, 


Reading Aircraft Drawings 


A short intensive course in blueprint 
reading for aircraft construction and 
maintenance mechanics is presented. 
The selection of blueprints in this book 
is wide and includes prints from eight of 
the country’s large aircraft plants. The 
course is designed to enable the student 
to read prints in any aircraft plant. 
Army-Navy standard parts are dis- 
cussed. A-N standards for rivets, nuts, 
bolts, screws, and other small parts are 
clearly described. Symbols used on 
assembly drawings are described and 
illustrated. 


Aircraft Blueprints and How to 
Read Them, by Carl Norcross; 
McGraw-Hill Book Company, 
Ine., New York, 1942; 102 pages, 
$1.75. 


Aviation Personalities and 
Events 


The author has had wide experience 
handling publicity in many fields, and in 
this book he relates his activities with 
well-known persons in aeronautics. It 
is a combination of autobiography and 
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reminiscences of famous pilots. As such, 
it gives a brief history of aeronautics in 
this country with particular attention to 
outstanding flights. Stunts used by 
publicity representatives to get space in 
newspapers are emphasized, but the 
chief interest in the book will be the 
biographic material on pilots who have 
made contributions to the advancement 
of American aeronautics. 

At the end of the book is a 64-page 
section of pictures of historical interest. 
Major A. P. de Seversky contributes an 
interesting introduction. 


Wings Over America, by Harry 
Bruno; Robert M. McBride & 
Company, New York, 1942; 333 
pages, $3.00. 


Weather Phenomena for 
Avigation and Navigation 


This is a study of vertical and hori- 
zontal winds and their accompanying 
weather as applied to the problems of 
aerial and marine navigators. It ex- 
amines in detail those phenomena of 
the atmosphere which have bearing on 
the efficient and safe operation of sea 
and aircraft. A minimum of theoretic 
discussion is included in the subject 
matter which, for the most part, follows 
practical directives. 


craft manufacturing companies. 


construction. 


industry. 


wer MANUAL OF AIRCRAFT 


MATERIALS AND MANUFAC- 
TURING PROCESSES 
by T. A. Wells 


Beech Aircraft Corporation 


An authoritative volume by the Vice-President and 
Chief Engineer of one of the leading American air- 


A comprehensive manual of modern practice in aircraft 


A full discussion of the characteristics, advantages, 
and disadvantages of all important materials 
and manufacturing processes used in the aircraft 


An indispensable volume for aircraft designers, pro- ° 
duction engineers, and purchasing agents. 


Please send C.0.D 


HARPER & BROTHERS, 49 East 33d St., New York 

| Please send me Wells’ Manual of Aircraft Materials and Manufactur- 
ing Processes. 

I enclose $3.50. 
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ENGINEERING REVIEW 


In its introductory section, the book 
covers such meteorologic essentials as 
humidity, temperature, and atmospheric 
pressures. It then takes up in detail 
vertical and horizontal winds and their 
weather. Cumulus and other clouds, 
precipitation, warm and cold fronts, 
cyclonic and anticyclonic wind systems, 
as well as fog and low clouds... . are all 
included in the study. 

A series of illustrations, prepared by 
the author, helps to elucidate the dis- 
cussions. There are also 14 photo- 
graphic reproductions of cloud forms. 
Glossaries of winds and technical terms 
and 21 practical tables round out the 
book. 


Meteorology for Ship and Air- 
craft Operation, by Peter Kraght; 
Cornell Maritime Press, New 
York, 1942; 373 pages, $3.00. 


Spot-Welding Handbook 


This text is devoted to a course of in- 
struction in the functioning of spot- 
and seam-welding machines and how to 
operate them. By imparting a better 
understanding of the internal mecha- 
nisms of these machines, the author’s ob- 
jective is to help solve the problems at- 
tendant upon their operation. 

The history of aircraft spot welding is 
traced and the theory of the spot weld is 
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examined. Materials, the spot-welding 
machine, and the operation of a spot 
welder are discussed in detail. Giving 
practical suggestions for spot and seam 
welding, the book also covers inspection 
and corrosion and design for spot weld- 
ing. 

Aircraft Spot and Seam Weld- 
ing, by George Kuntz; Pitman 
Publishing Corporation, New 
York, 1942; 108 pages, $1.25. 


Flight Principles for Cadets 


Written with the aim of developing 
the informational background required 
by air cadets of the armed forces, this is 
a nontechnical book on aeronautics. 
The book is one of an aviation series for 
secondary school students and offers an 
all-round view of the airman’s job and 
his opportunities in this flying age. A 
brief history of the men who invented 
and developed the airplane is included. 
Different types of aircraft and the ma- 
terials from which they are made are 
described. The theory of flight, prob- 
lems of stability, and the control of air- 
planes are explained in easily under- 
stood language. 

Principles of Flight. by Bert A. 
Shields; McGraw-Hill Book Com- 
pany, Ine., New York, 1942; 363 
pages, $1.88. 


Name Plates, Dials and Scales for 


WAR PRODUCTION 


We have produced thousands \ > 
of defense orders for all types 
of instrument plates for air- 
planes and other war equip- 
ment... Consult us on your 
specifications for dials, name 
plates, instrument panels and 


Aircraft Engineering 


The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


FOUNDED 1929 


Single Copies: 50 cents post free 
Subscription: $5.25 per annum, post free 
During the War, a special feature is 


lations from the Foreign Technical Press 
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being made of reproductions and trans- 
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The Gas Weapons 


A handbook on chemical weapons, 
their use and protection against them 
for civilians, soldiers, air-raid wardens 
and gas officers. Of particular interest 
to aeronautical specialists will be the 
chapters on “Air Chemical Weapons” 
which describe the methods of dropping 
gas from aircraft either as a spray or by 
bombs. Contamination of airdromes, 
ammunition and bomb supply bases and 
protective measures are considered. 

The book gives a thorough descrip- 
tion of the broader utilization of chemi- 
cals in combat areas and of the different 
forms of gas masks. The first section 
covers the poison gases, smokes and in- 
cendiaries, with chapters on the choking 
gases, the blister gases, the tear gases, 
and others, and the screening agents and 
incendiaries. The second part presents 
accounts of how gases can be used in 
battle, in offensive and defensive action 
from the ground and from the air. Part 
three is devoted to detailed information 
on protection from gases. 


Gas Warfare, by Colonel Alden 
H. Waitt; Duell, Sloan & Pearce, 
Inc., New York, 1942; 327 pages, 
$2.75. 
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Avigation Training 


Although published as a separate 
volume this book is a revision and ex- 
pansion of the last part of the author’s 
sarlier book Air Pilot Training. 

The revised edition includes problems 
covering the new types of questions 
added in recent years to the written 
examinations conducted by government 
authorities for candidates for pilots’ 
licenses. A chapter has been added on 
navigation problems that have received 
prominence in recent examinations. 
Solutions for offcourse problems are 
presented and attention is given to 
problems in radius of action. 

The text has the distinct advantage 
of six years of practical use and the re- 
visions are the result of experience and 
comments. The book is a_ reliable 
source of information for licensed pilots 
for brushing up on subjects that they 
may have forgotten, as well as for the 
novice. It has become a standard book 
in its field. 


Meteorology and Air Naviga- 
tion, by Bert A. Shields; Mce- 
Graw-Hill Book Company, Inc., 
New York, 1942; 285 pages, 
$2.25. 


Book Notes 


Analysis of Rigid Frames, by A. 
Amirikian; Navy Department, Wash- 
ington, D.C., 1942; 396 pages, $1.00. 

Written as an aid to designing con- 
tinuous structures, this is a compila- 
tion of 44 articles that previously ap- 
peared as technical supplements to 
the News Memorandum of the U.S. 
Navy Department’s Bureau of Yards 
and Docks. 

Part I deals with the fundamentals 
of elastic deformation and the princi- 
ples of slope deflection. Part II con- 
tains the analysis of continuous beams 
and simple framing, including a 
simplified method of solution of simul- 
taneous equations. Part III presents 
an application of slope deflection to 
the analysis of frames involving side 
sway; and Part IV is a detailed dis- 
cussion of some of the minor analysis 
factors in design. 


Basis for Peace in the Far East, 
by Nathaniel Peffer; Harper & 
Brothers, New York, 1942; 277 
pages, $2.50. 

A definite plan for a lasting peace in 
the Pacific area is proposed in this dis- 
cussion of the problems involved in 
winning the war and the peace. This 
is based upon the eviction of Japan 
from the Asiatic continent and the 
industrial development of China into 
a strong, independent power. In a 
strong China, the author contends, 


also lies the hope of economic stability 
for the rest of the world. 


Photography Principles and Prac- 
tice, by C. B. Neblette; D. Van 
Nostrand Company, Ine., New York, 
1942; 865 pages, $7.50. 

This is the fourth edition of a refer- 
ence manual on the principles and 
practice of photography. It contains 
practical information on equipment, 
as well as methods, formulas and 
procedures to be followed. A great 
number of charts, graphs, and dia- 
grams provides reference material for 
photographic data. 


Industrial Inspection Methods, by 
Leno CC. Michelon; Harper & 
Brothers, New York, 1942; 389 
pages, $2.75. 

This text was written to conform 
to the requirements for training 
junior inspectors by the War Train- 
ing Division of Illinois Institute of 
Technology in cooperation with the 
Civilian Training Division, Office of 
the Chief of Ordnance, U.S. War De- 
partment. The first section is de- 
voted to the subject of dimensional 
control; the second, to testing for 
physical properties; and the third, to 
surface inspection. There is also a 
section on inspection organization 
and an appendix which contains 
necessary tables for this type of work. 
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The American Air Almanac 1942 
September—December; United States 
Naval Observatory, Washington, D. 
C., 1942; 354 pages, $1.00. 

This volume provides in convenient 
form the astronomic data required for 
aerial navigation. The book is ar- 
ranged so that two sides of a single 
leaf contain complete data for a single 
day. The daily sheets give the Green- 
wich hour angles at 10-min. intervals 
for the sun, vernal equinox (the 
three planets most suitable for obser- 
vation at that time) and the moon; 
and declinations at 10-min. intervals 
for the moon and at hourly intervals 
for the sun and planets. The mag- 
nitudes and symbols of the planets are 
given in the headings with their 
names. Auxiliary tables give values 
to the nearest minute without inter- 
polation. Data also are furnished on 
each of the 55 navigational stars. 
The semidiameters of the sun and 
moon and the correction for moon’s 
parallax are shown on the a.m. side of 
the daily sheets. Problems are worked 
out to show how the information is 
used. 


Today We Fly, by Margaret Fris- 
key; Albert Whitman & Co., Chi- 
cago, 1942; 32 pages, $1.00. 

Conforming with the principle of 
imbuing aviation at an early age, this 
book is written for children of pre- 
school years or those just beginning 
to read. Its story is concerned with 
three youngsters building a model 
airplane and their introduction to a 
real one. About one-half of its con- 
tents is composed of sketches illus- 
trating the text. 


Manual of Guidance for Young 
Airmen; prepared for Air Training 
Corps of America, Inc., New York, 
1942; 45 pages. 

This manual is intended to assist 
schools in the guidance and counsel of 
young men interested in aviation. 
Administrative procedures are dealt 
with in the first chapter. Information 
is furnished on the selection of counse- 
lors and their function and on the size 
of the group to be counseled. The 
importance of extracurricular 
tivities and library facilities is stressed. 
In the second section the purpose and 
objectives of the guidance program are 
discussed. Consideration is given to 
the selection of the preflight group. 
Recommendations are made concern- 
ing health protection and advice is 
furnished on the vocational orienta- 
tion of the boys. A cumulative chart 
developed for use specifically in pre- 
flight training is presented. The func- 
tion of academic achievement tests 
are enumerated. The final chapter 
deals with case studies. There is a 
bibliography to aid the counselor in 
selecting and administrating tests. 
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How to calculate Rate of 
Heat Flow through Metallic Walls 


As a result of work done by Inco Technical 
Service, a new booklet, “Heat Transfer 
through Metallic Walls,” has recently been 
printed. 

It explains in detail how to calculate heat 
transfer, and covers conductance values of 
film, scale, and condensing vapor film. It 
also includes tables on thermal conductiv- 
ity of various metals, conductance ranges 
for metallic walls and films and other 
phases of the subject. 


\ valuable section of “Heat Transfer 
through Metallic Walls” consists of charts 
on heat transfer co-efficients for 11 different 


metals: 


Copper Lead 
Aluminum (2S) Cupro Nickel (70-30) 
Red Brass (85-15) Monel 


Admiralty Brass Inconel 
Mild Steel (SAE 1020) Stainless Steel (Type 430) 
Nickel Stainless Steel 


(Types 304, 316, 321) 


In addition to the information contained in 
this bulletin, Inco Technical Service will 
gladly furnish personal assistance in the 
solution of specific heat transfer problems. 

For copies of “Heat Transfer through 
Metallic Walls” please mail the coupon 


below 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


THe INTERNATIONAL Nicket Company, Inc. 
67 Wall Street, New York. N. Y. 


G entlem en: 


Please send me 


Vame 
Company 
Address.. 


anemone copies of your bulletin, 
“Heat Transfer through Metallic Walls” to: 
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Railway and Air Express Parcel 
Post, by C. E. Johnston; Interna- 
tional Textbook Company, Scranton, 
Pa., 1941; 638, 54, and 35 pages, 
$2.60. 

This book covers railway express 
services and classifications, railway 
express parcel post rates, and air ex- 
press parcel post rates. Detailed in- 
formation on the subject is furnished 
for both the United States and Can- 
ada. 


Report of the National Research 
Council, July 1, 1940—-June 30, 1941; 
National Research Council, Washing- 
ton, D.C., 1942; 105 pages. 

This is a review of the activities of 
the National Research Council during 
the fiscal year July 1, 1940, to June 
30, 1941, as reported to the National 
Academy of Sciences. It covers 
general activities of the Council, 
Government projects, American Geo- 
physical Union, Library, Finances, 
Publications, Officers of the Council 
for 1941-1942, and the Annual Re- 
port of the Treasurer. Among the 
activities of divisions and committees 
reported on are those of the Division 
of Chemistry and Chemical Tech- 
nology, Division of Geology and Geog- 
raphy, Division of Medical Sciences, 
Division of Biology and Agriculture, 
and Division of Anthropology and 
Psychology. An appendix explains 
the general organization and purpose 
of the Council, which was created at 
the request of the President of the 
United States. 


Flight Instructor, by Charles A. 
Zweng; Pan American Navigation 
Service, N. Hollywood, Calif., 1942; 
480 pages, $4.00. 

The third edition of a book covering 
standard methods of flight instruc- 
tion is presented in revised form. The 
book contains explanations of flight 
maneuvers in primary and advanced 
training. Offered as a means for as- 
sisting pilots in preparation for rating 
as flight instructors, the text is based 
on a general outline of the curricu- 
lum recommended by the Civil Aero- 
nautics Administration. To make the 
text more valuable as a ground-school 
instructor’s manual, aerodynamics, 
load factors, and grading factors have 
been included. Examinations are of 
the multiple choice type, as outlined 
in the last section of the book. They 
are so written that a careful study of 
the questions will bring to the stu- 
dent full realization of the importance 
of mastering the general text. 


Standardization Activities of Na- 
tional Technical and Trade Organiza- 
tions, by Robert A. Martino; Na- 
tional Bureau of Standards, U.S. De- 
partment of Commerce, Washington, 
D.C., 1941; 288 pages, $0.75. 


BOOKS 


This comprehensive study of stand- 
ardization work in the United States 
gives a picture of the standardiza- 
tion and simplification movement be- 
ing carried on by national, technical 
and trade organizations. Of the 3,000 
national and interstate organizations 
representing various industries in this 
country, 450 do standardization work 
as a major or special activity. In the 
aircraft field the National Aircraft 
Standards Committee is concerned 
with all parts manufactured in air- 
plane factories and all designs di- 
rectly affecting the airframe. The 
Aeronautical Chamber of Commerce 
has an Engine Technical Committee. 

The book is intended to be helpful 
to officers and agencies concerned 
with standardization. In addition to 
information on the general standardi- 
zation agencies, it tells of the work of 
technical societies and trade associa- 
tions, and of the functions of the Na- 
tional Bureau of Standards and the 
Procurement Division of the U.S. 
Treasury Department. It should 
provide answers to many questions 
arising among manufacturers, in- 
dustrial executives, engineers, pur- 
chasing agents and others engaged in 
war and civilian activities. 


Your Navy, by Capt. Claude Banks 
Mayo; Parker & Baird Company, 
Los Angeles, Calif., 1942; 382 pages, 
$3.50. 

Fifth revised printing of a book out- 
lining the organization, customs, tra- 
ditions, strategy, and tactics of the 
United States Navy. Condensing 
the principles of war into nine prime 
factors, it analyzes them and also de- 
picts the role played by the U.S. Navy 
in national security. 


Aircraft Electricity, by Norman J. 
Clark and Howard E. Corbitt; The 
Ronald Press Co., New York, 1942; 
350 pages, $3.50. 

In bringing out this new edition 
consideration has been given to the 
pressure of large-scale production of 
airplanes which has brought about 
difficulties because of the employing 
of a certain amount of unskilled 
labor in drafting rooms and shops. 
The book has been enlarged and 
widened in scope in order to furnish 
both new and experienced aircraft 
employees with a knowledge of mod- 
ern methods and procedures involved 
in the design and construction of 
electric systems for military and naval 
aircraft. 

The text is intended to meet the 
requirements of the electrician with 
answers to practical shop questions; 
of the electrical parts manufacturer 
concerned with aircraft equipment; 
of the designer, who must make caleu- 
lations and layouts; and of the 
electrical engineer as a manual. 
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Internal Combustion Engines, Sec- 
ond Edition, by J. A. Polson; John 
Wiley & Sons, Inc., New York, 1942; 
548 pages, $5.00. 

A completely rewritten edition of 
this book on internal combustion en- 
gines has been issued. Like the first 
edition, the book is intended for 
junior and senior mechanical engi- 
neering students with a thorough 
fundamental knowledge of thermo- 
dynamics. A considerable amount of 
new material has been added. The 
chapter on variable specific heats has 
been brought up to date by inclusion 
of the latest information on the 
specific heats of gases. Additional 
material has been included on cams, 
air cooling, and the performance of 
aircraft engines. Another added fea- 
ture is a chapter on the gas turbine. 
The ideal Otto and Diesel cycles are 
treated by the use of constant and 
variable specific heats. Problems at 
the end of some chapters illustrate the 
type that may be solved by use of the 
developed formulas. 


Physical Training for Airmen, by 
Elmon L. Vernier; prepared for Air 
Training Corps of America, Ine., New 
York, 1942; 70 pages. 

The physical training program of 
the Air Training Corps of America 
is presented in this manual for the 
high-school physical education 
teacher. The course was prepared 
with the object of conditioning boys 
physically for the rigors of combat 
flying. In the first part of the manual 
administrative procedures such as 
facilities, time allotment, personnel, 
size of classes and the selection of 
activities are discussed. The second 
part of the book covers the basic 
program. Following a description of 
the purpose and objectives of the pro- 
gram, student physical activities are 
taken up in detail. The third part of 
the manual deals with an elective 
physical training program of a broader 
nature, recommended where facilities 
of the school are adequate to handle 
it. The final part of the manual 
covers testing procedure, the equip- 
ment needed and other considerations. 

Bomber Command Continues, is- 
sued for the Air Ministry by the Min- 
istry of Information; His Majesty’s 
Stationery Office, London, 1942; 56 
pages, 7d. 

One of the series of booklets issued 
for the Air Ministry by the Ministry 
of Information. It is an interium re- 
port on the construction and opera- 
tion of Wellington, Stirling and Lan- 
caster bombing airplanes from July, 
1941, to June, 1942. It recounts the 
many raids on Germany, with details 
that give a vivid picture of how bomb- 
ers go into action and then how they 
reach home, if they do. 
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GROUNDING “CHAINED LIGHTNING” _ 


De 
Royal “Static Ground” tire for tail and nose engin 
wheels. Result: no more static trouble. — 

The tread on this new Static Ground tire is mc 
made of special conductive rubber that releases engir 
the static charge as the tire makes contact creas 
with the ground. Inquire about this new U. S. incre 
to knock down the ground crew who touched Royal Static Ground tire. It’s available in both ca 
the plane. Wires dragging—like the q. © = nose wheel and tail wheel tires. If tion 
chainson gasoline trucks—have been ~ =O SS 7 desired, it is available in U.S. Royal rods 
tried but this wasn’t too satifactory. 


LANES couldn’t fly without electricity but 
they could well do without the static they 
pick up in flight. For when they sit down on 
rubber tires, natural insulators, this chained 
lightning can’t “ground” —can cause trouble. 
In some cases static has piled up sufficient force 


ROYAL AIRPLANE Smooth Contour landing wheel duc 
Then they tried the new U.S. tires, too. susp 
‘ TIRES duct 

and 

play 

ONLY “U.S.” HAS THESE EXTRAS 

TEMPERED RUBBER TREAD—A tougher, scuff- and bes 


nical help on tire and undercarriage problems. 
heat-resistant tread compound for airplane tires. 


4 “U.S.” ICE GRIP TREAD—A tread of revolutionary A 


SAFETY BONDED RAYON CORD — A lighter, more design and performance for snow- and ice- 


resilient, airplane tire material with tremendous covered landing surfaces. atiz 
impact resistance and stamina at high temper- STATIC GROUND CONSTRUCTION — Conductive Hu 

rubber construction grounds static electrical 
FIELD AIRPLANE TIRE SERVICE —A force of “U. S.” charges upon contact with the ground. This par 
field engineers in every part of the country is safety feature is available in every U. S. Royal con 
promptly available for engineering and tech Smooth Contour and auxiliary wheel tire. of 
bot 
RAYON IN EVERY “U.S.” TIRE — A “U.S.” TIRE FOR EVERY PLANE of 
du 


UNITED STATES RUBBER COMPANY | 


AIRPLANE TIRE DEPARTMENT + 6600 E. JEFFERSON AVE. + DETROIT, MICHIGAN 
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New Booklet on A.C. Welders 


A new eight-page booklet, describing 
a.c. welders for use with the Union- 
melt process has been published by the 
Westinghouse Electric & Manufacturing 
Company. 

The Westinghouse a.c. welder is 
designed especially for use with Union- 
melt welding. These transformer 
welders together with Unionmelt equip- 
ment are claimed to give faster con- 
tinuous production at lower cost. 

The new booklet describes the advan- 
tages of the a.c. welder and its perform- 
ance with the Unionmelt process. 
Several applications are listed and 
described, and photographs illustrate 
the various parts of the unit and some 
applications. Westinghouse Electric & 
Manufacturing Company. 


Catalogues of Engines 


Development of the Wright Cyclone 
engine is described and illustrated in a 
40-page booklet issued by the manu- 
facturer. Comparisons are drawn be- 
tween the 9, 14 and 18-cylinder radial 
engines. A diagram shows how in- 
creasing the number of cylinders has 
increased the power without increasing 
the engine diameter. Sections of the 
booklet cover major assemblies, reduc- 
tion gears, cylinders, pistons, connecting 
rods, the basic crankshaft design, in- 
duction and the supercharger, engine 
suspension, torque meters, mass pro- 
duction methods, engine specifications, 
and the part Cyclone engines have 
played in commercial air transport. 
Wright Aeronautical Corporation, Pater- 
son, N.J. 


Aid from the Automotive Industry 


Hudson Builds Cyclone Parts. Dram- 
atizing the announcement that the 
Hudson Motor Car Company is pro- 
ducing parts for Wright Cyclones, a 
parallel is drawn between the two 
companies to show that the same kind 
of initiative and productivity marks 
both. They are compared on ‘points 
of pioneering, developing mass _pro- 
duction techniques, application of en- 
gineering and organizing skill, utiliza- 
tion of existing factories instead of 
building new ones, training unskilled 
workers, and using female labor. The 
conversion of Hudson’s piston depart- 
ment for the production of Cyclone 


__and Catalo 
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parts is given as an example of how 
smoothly the automobile company 
changed over to the production of the 
airplane company’s product. Trade 
Winds, October. 


Cold Bonding Studies 


The Resinous Products & Chemical 
Company Bulletin No. 2, dated October, 
1942, contains studies on cold-bonding 
resins, with particular reference to 
Uformite CB-551. Applications of 
cold-setting resin adhesives are dis- 
cussed, and reports are made on tests 
that have been carried out in an effort 
to define the permissible range of 
operating conditions for this product. 
Subjects on which data are presented 
in text and tabulations include spread- 
ing, species of woods, pressure, assembly 
time, dyestuffs, concentration of solids, 
and acidity. 


Scrap Reduction 


Metal Mining. Description of a 
magnetic separator used by Vultee Air- 
craft to recover nuts, bolts, rivets, and 
other small pieces from floor sweepings. 
Function of this machine is based on 
principles utilized by gold miners. The 
sweepings are poured into the receiving 
hopper; from there they pass through 
a trommel screen that classifies all 
metal particles according to size. A 
conveyor belt carries them over a 
magnetic pulley that allows aluminum 
rivets and the like to drop into a special 
bin but retains all ferrous items. 
Vultair, September. 


List of American Standards 


A new list of American standards has 
been issued by the American Standards 
Association. More than 550 American 
standards are listed, of which 71 
represent new and revised standards 
approved since the last issue, which was 
published in February, 1942. In each 
case, the standards approved represent 
the general agreement on the part of 
maker, seller, and user groups as to the 
best current industrial practice. 


Kollsman Catalogue Inserts 


Additional insert sheets for the Kolls- 
man instrument catalogue covering new 
and revised sections have been pub- 
lished. New sections include remote 
indicating compasses, dual tachometers 
and synchroscopes. There are re- 
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visions in the sections on aviation clocks, 
sensitive altimeters, and in the index. 
Kollsman Instrument Division of Square 
D Company, Elmhurst, N.Y. 


Prize Winners 


Ideas to Win the War. Al A. Adams. 
Prize-winning suggestions from Douglas 
employees for production short cuts are 
listed and described. Among the ideas 
adopted is one for decreasing the time 
and amount of men required for maga- 
zine loading in the testing of aircraft 
guns and another for a new type of hinge 
which permits the cargo door of an 
airplane to be speedily removed and 
replaced. Four separate efficiency tools 
were suggested by one employee. One 
of these tools is a small drift hammer 
for locating rivet holes on cockpit en- 
closure frames before drilling. The 
second is a foil punch to punch out 
aluminum foil used inside the corners 
of cockpit enclosures. The other two 
are a small L-shaped rivet flattener to 
be used in inaccessible areas where the 
riveting gun cannot make contact and a 
small plexiglas router jig for cutting an 
elongated hole. The use of this latter 
tool is said to cut down the time of the 
operation by nine-tenths and to elimi- 
nate breakage. The article includes 
descriptions of other efficiency sug- 
gestions. Douglas Airview, September. 


Turret Lathe Catalogue 


Catalogue No. 67-W, of South Bend 
2-H turret lathes, has been recently 
issued by the manufacturer. This 
8-page catalogue describes and _illus- 
trates these lathes and the numerous 
attachments and accessories that are 
available for adapting them to various 
types of production work. The im- 
portant construction features of the 
lathes and their operation are ex- 
plained. Tabulated specifications give 
full information on capacities, speeds, 
feeds, and dimensions. These lathes 
have a swing over the bed and saddle 
wings of 16 in.; 1 in. collect capacity; 
and 1%/s in. spindle bore. 


Frequency Recorders 
A 19-page catalogue is presented on 
Micromax frequency recorders and in- 
dicators for the regulation of electric 
current frequency in industry. The 
catalogue is known as N-57-161. The 
application of the electrical balance 
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method of frequency measurement is 
explained, and specifications, descrip- 
tions and illustrations of the various 
models of instruments are furnished. 
Leeds & Northrup Company, Phila- 
delphia, Pa. 


War Activities 


The entire current issue of this house 
organ is devoted to a portrayal of the 
part the General Motors Corporation 
is taking in the war effort. This in- 
formation shows that more than half 
the manufacturing activity of General 
Motors is devoted to the making of 
aeronautical products. It indicates the 
magnitude of the aircraft work the 
company is doing, showing by word and 
picture the tasks of a number of GM 


divisions engaged in production for 
aviation and demonstrating the variety 
of their products, which range from tiny 
instrument parts through liquid-cooled 
and air-cooled engines to complete air- 
planes. It also tells the story of the 
development of aviation in general and 
military aviation in particular, as well 
as the history of the Allison engine, 
which powers many of the Army’s 
fighting planes. GM Folks, November. 


Vinylite Insulation Booklet 
A 12-page booklet, titled Vinylite 
Plastics for Wire and Cable Insulation, 
deals with Vinylite resin compounds for 
wire and cable insulation from the 
standpoints of installation, service, and 
safety. This synthetic resin insulation 
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FEDDERS MANUFACTURING COMPANY, INC., BUFFALO, N. ¥, 


HEAT EXCHANGE EQUIPMENT FOR THE 
AIRCRAFT AND AUTOMOTIVE INDUSTRIES 
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AIR CONDITIONING, HEATING AND 
REFRIGERATION EQUIPMENT 
* 
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Heat Exchanger Division 
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is being used for purposes previously 
served by rubber. The booklet de- 
scribes the practical advantages of 
wire and cable insulation made from 
Vinylite plastics and contains tables 
indicating the physical and electrical 
properties of the compounds, and 
typical applications. Halowax Products 
Division, Union Carbide & Carbon 
Corporation. 


Catalogue on Hardsteel Tools 


A combined catalogue and instruction 
book on Hardsteel reamers, tool bits 
and special tools is offered. Subjects 
covered in the 22-page catalogue in- 
clude applications, drill speeds, drilling 
procedure, the use of jigs, coolants, 
drills for plastics, countersinking, ream- 
ing, grinding, and causes of failure. A 
drill chart is also furnished. Black 
Drill Company, Cleveland, O. 


Rust-Proofing Materials 

Stopping the Enemy from Within. An 
article describing the damaging effects 
of corrosion on aircraft parts, such as 
those being shipped to the armed forces, 
and telling how Rust-Ban for the pre- 
vention of corrosion was developed by 
the Esso Laboratories. Conditions that 
cause corrosion are discussed. Rust- 
Ban 604 is a corrosion preventing paint, 
while Rust-Ban 606 is a rust preventive 
that can be blended with regular air- 
craft-engine oil. Oclways, October. 


Physical Maintenance of Pilots 


Physical Maintenance of the Air Pilot. 
Problems of maintaining air-line pilots 
physically are dealt with. This is the 
first of a series of articles originally pub- 
lished in the New International Clinics. 
The writer describes the qualities of 
trained airmen, their realization of the 
value of preventive medicine, and the 
importance of the pilot’s fitness physi- 
cally and mentally in civil aviation. 
The Air Line Pilot, September. 


Aircraft Carriers 


Floating Flying Fields. In this survey 
of aircraft carriers, their development 
and record are reviewed, their general 
construction is described, and details are 
given about the personnel necessary to 
man them. The discussion of their 
physical structure considers the carriers 
from two aspects: as fighting ships and 
as floating airports. It includes an 
examination of the armament carried 
and a comparison with airfields on land. 
A report is made not only on the number 
of crew and planes carried but also on 
the qualifications of both flying and 
and nonflying personnel. The Texaco 
Star, October. 


Resin Paint Base 


Aquaplez S-6 Resin Emulsion In 
rovernment Specifications. is @x- 
Government Specification It 
plained that Aquaplex, a resin emulsion 
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paint base, has proved to be especially 
effective under conditions where or- 
dinary coatings fail, particularly over 
masonry, stucco, plaster and concrete. 
The Resinous Reporter, October. 


Desert Performance 

“Those Double Cursed  Bostons.” 
George Lait. A report by a war corres- 
pondent on the activities of Douglas 
Bostons in North Africa. Several 
episodes dramatize the desert per- 
formance characteristics of these bomb- 
ers. Hammering the enemy’s infantry 
and artillery positions, his lines of com- 
munication, and his supplies is called 
their principal job. Douglas Airview, 
September. 


Final Assembly of the B-24 
Bombers Away! This article traces 
the procedure involved in the final as- 
sembly of the Consolidated Liberator. 
Although much of the detail is com- 
pleted in subassembly processes, the 
considerable amount of integrating 
necessary during the final stage is out- 

lined briefly. Vultair, September. 


Celestial Navigation 

Practical Aeronautical Celestial Navi- 
gation. Capt. James E. Farris. This 
is the first of a series of articles on 
celestial navigation as applied to aero- 
nautics. The writer presents the subject 
in simple language and furnishes enough 
basic theory to give an understandable 
working knowledge of the art. The 
first installment is mainly devoted to a 
general outline of the subject of naviga- 
tion and its history. The Air Line 
Pilot, September. 


Protection of Life and Property 

Plant Protection Is Your Protection. 
H. A. Smith. The purpose and func- 
tions of the Plant Protection Depart- 
ment of Lockheed-Vega are outlined. 
Some of their activities are:  safe- 
guarding employees; protecting com- 
pany property against damage, theft, 
sabotage, and related causes; pro- 
tecting employees’ and Government 
property against the same evils; han- 
dling employees’ identification, including 
the issuance of badges, identification 
cards, fingerprinting, photographing, 
and control of gate passes; conducting 
liaison relations with Army Air Forces 
Plant Protection, the Federal Bureau of 
Investigation, etc.; directing the Pas- 
sive Defense Program. Details are 
submitted about the Passive Defense 
Program, which has for its purpose the 
safeguarding of life and property under 
enemy attack. The Lockheed-Vega Air- 
craftsman, October. 


African Performance 
Baltimores Are Still Writing Saga in 
Africa. Martin-built Baltimores are 
commended for their battle perform- 
ances against Rommel’s troops in North 


Africa. This report is based on excerpts 
from a letter written by the British 
Air Commission. Some exploits of the 
Baltimores are detailed, while a general 
outline is given of their use in the 
desert. The Martin Star, November. 


High-Octane Fuels 


Anti-Knock Quality—The Key to Vic- 
tory? H.A. Murray. Interpreting the 
value of high-octane fuels, this article 
indicates their influence upon aircraft- 
engine design and the advantages they 
offer to airplane development. With 
the increase of octane rating, it states, 
airplane engines are being redesigned 
for more horsepower and lower fuel 
consumption. This indirectly results 
also in a decrease in engine weight be- 
cause each increase in power does not 
usually require a proportional increase 
in weight. The article then goes on to 
explain how this weight saving has an 
important effect upon improving the 
pay load, cruising radius, and _per- 
formance of the aircraft. The Texaco 
Star, October. 


A New Resin 


Amberol 926. An article announcing 
a new synthetic resin designated as 
Amberol 926. This resin is a de- 
velopment of Amberol 925 brought out 
early this year to meet the need caused 
by war conditions for a product made 
from available materials. It is ex- 
plained that Amberol 926 should be 
considered for use in clear vehicles of all 
oil lengths and in the preparation of 
enamels. The Resinous Reporter, Octo- 
ber. 


Substitute Materials for Engine 
Production 

“Ersatz” That’s Better. Covering 
wide range of uses, substitutes for 
strategic materials are being used by 
the Wright Aeronautical Corporation. 
This article describes plastic baffles, 
pliofilm shipping covers, ‘synthetic’ 
foundry sand, and neoprene oil seals... . 
all of which are claimed to be better than 
the originals. Trade Winds, October. 


Improved Lofting Method 


There’s a Mouse in the Loft. A brief 
description is given of a new instrument 
for drawing long straight lines, de- 
veloped by an engineer at the engineer- 
ing loft of Fleetwings. The new in- 
strument consists of a small flashlight 
battery and bulb housed in a wooden 
mouselike body equipped on the nose 
with a metal base and a pair of ex- 
ternal contact points. 

As the mouse is moved close to the 
stretched music wire used to establish 
the line, its thin, whisker-like contact 
wire strikes the music wire, thus making 
an electrical contact which causes a 
light in the back of the mouse to flash 
on. The operator then draws the de- 


vice back until the light flickers and 
dies. At that point a mark is set 
down along the base of the mouse, for 
the operator knows that the device is 
close to the wire but not deflecting it. 
The Fleetwings’ Arrow, October. 


Headed and Threaded Products 


Catalogue Number 42-A, titled Na- 
tional Headed and Threaded Products, is 
offered as a reference book on bolts, 
nuts, screws, rivets, cotters, tacks, and 
related items. It contains 228 pages, 
divided into ten indexed sections. 
Tabulations cover specifications of each 
product, supplemented by drawings and 
photographs. A complete section is 
devoted to products of these classes 
for the aircraft industries, and other 
specialties for aeronautical use receive 
special attention. A section is appended 
giving technical data such as decimal 
equivalents, pitch diameters, drill sizes, 
heat-treating and other subjects. The 
book has a plastic ring binder providing 
for the insertion of new pages as changes 
occur. The National Screw & Manu- 
facturing Company, Cleveland, O. 


Properties of Plastic Sheet 


Vinylite Plastic Rigid Sheet. The 
composition and methods of manufacture 
of this thermoplastic resin material are 
described briefly. Information is given 
on its physical, thermal, electrical and 
chemical properties, as well as_ its 
general characteristics. Its applica- 
tions are indicated in a table showing 
the variety of products for which it is 
recommended. Among its aeronauti- 
val uses are enclosures, frost shields, 
instrument dials, charts, and others. 
Bakelite Review, October. 


Designing New Aircraft 


Globe Engineers. An article out- 
lining how the engineering department 
of the Globe Aircraft Corporation goes 
about the development of a new air- 
plane model. It also describes the way 
in which other departments cooperate 
in the undertaking. The Globe Beam, 
October. 


Precision Manufacture 


“Eyes” on the Axis. Highlights in 
the precision manufacture of gyro 
horizon and directional gyro indicators 
are presented. How these “eyes” of 
planes have facilitated the night bomb- 
ing of German industrial cities by 
enabling pilots to chart their courses 
through darkness and fog is described. 
It is explained that in the manufacture 
of these instruments measurements 
equivalent to splitting the thickness of 
a human hair 20 times are necessary. 
So delicate are these instruments that 
guide pilots on a true course at desig- 
nated altitudes that dust invisible to the 
naked eye will throw them out of bal- 
ance. More than 700 parts go into the 
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THESE 
POINTS 


LITTELFUSE 


VELEMENTS TWISTED 
AT 90° 


A second Littelfuse feature that 
provides additional 
BRACING AGAINST VIBRATION 
Above diagram greatly enlarged, shows a dis- 
tinctive LITTELFUSE characteristic vitally | 
important in the high mechanical strength, | 
fatigue—and vibration resistance of 


AIRCRAFT ANTI-VIBRATION TYPE 


LITTELFUSES 


But this is only one of the features that mean 
longest life, utmost dependability in Littel- 
fuses. 


4 AG Aircraft Anti-Vibration type. 
Note twisted element. 


SEND FOR COMPLETE 
LITTELFUSE CATALOG 


Above features and others explained in 
detail. Littelfuses for aircraft, radio, 
ordnance, and marine services, com- 
munications, every instrument purpose. 
Clips, Mountings, Panels, Extractor 
Posts, all accessories. Write. 


Exclusive Littelfuse Design 


1 Locked cap assembly. 


2 Element cwisted at 90° 
braces against vibration. 


3 ““Goose-neck™ non-crystal- 

lizing fuse element takes up 

contraction and expansion. 
Solves heat problem. 


LITTELFUSE INC. 


First in Aircraft Fuses— Pioneers in the Industry 
4737 RAVENSWOOD AVE., CHICAGO, ILL. 
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instruments, and it was necessary to 
employ watchmakers for some of the 
manufacturing operations. Before in- 
struments receive final approval, they 
are tested at temperatures ranging from 
—31° to +128°F. Automotive War 
Production, October. 


Synthetic Resin for Primer Coating 


Amberlac 85-X in Zinc Chromate Pri- 
mer Specifications. A new vehicle for 
primer coatings for aluminum and other 
metal aircraft parts has been developed 
by The Resinous Products & Chemical 
Company, Philadelphia. This is Am- 
berlac 85-X, which can be used as the 
sole vehicle for such primers. It is 
explained that heretofore it has been 
necessary to use two or three or more 
synthetic resins in combination for this 
purpose. The Resinous Reporter, Octo- 
ber. 


Lightning Blindness 


Lightning Bolts Vision Hazard. The 
problem of preventing aircraft pilots 
from being temporarily blinded by light- 
ning flashes is discussed. Information 
is presented on the progress made in its 
solution. It is explained that with the 
exception of the dark glass used by 
welders, no glass has yet been perfected 
which will protect the eye against 
lightning flashes. A new type of lens 
lighter in color than the welder’s lens 
is stated to have proved an effective 
optical filter. A form of double vision 
glasses with slits is suggested as a pos- 
sible solution to the problem. The Air 
Line Pilot, September. 


Illustrated Parts Catalogue 


Pictures Speak All Languages. Bert 
D. Lynn. Details are given on the 
illustrated parts catalogue system de- 
veloped by Douglas Aircraft and now 
being adopted on an industry-wide basis. 
The purpose and advantages of such a 
catalogue, as well as the procedure in- 
volved in producing it, are summarized. 

A complete and illustrated catalogue, 
listing and showing every functioning 
part is delivered as standard equipment 
with every airplane. How catalogues 
are prepared at the Douglas plant on a 
production-line method of drawing is 
described in the article. Douglas Air- 
view, September. 


Information for the Assembly Lines 


Nashville's System. An explanation 
of the charts that, posted throughout 
the assembly departments of Vultee’s 
Nashville plant, help to fit inexperienced 
workers into accelerated production 
schedules. Evolved by the Methods 
and Control Department, these charts 
indicate the work location, describe 
each job in detail with pictures or draw- 
ings included, list needed parts in- 
volved, and show the source of the 
parts. They also designate the stand- 
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ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


Fractional H. P. 
Electrical Motors 
in War Quantities 


Dependable motors for A.C., 
D.C., or Universal opera- 
tion, from 1/3000 to 14 horse- 
power, with speeds of from 
3000 RPM to 25,000 RPM, 
and with almost any geared 
speed desired with worm or 
spur gearing. Light in 
weight and compact. More 
than 26 standard and in- 
numerable special types. 


Speed Way has capacity for 
any quantity, large or small, 
and can meet quick delivery 
dates even now. 


Speed Way will make motors 

and units incorporating mo- 
tors to YOUR specifications and/or Army, Navy or 
Air Corps specifications. 


Whether or not they can supply your needs, Speed- 

ay will give you prompt, 
courteous service. Send 
details and _ specifica. 
tions for quotations or 
requirements for recom- 
mendations of the Speed- 
Way Technical Staff 


MANUFACTURING CO. 
1840 S. 52nd Ave. Cicero, Illinois 
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ard time for the job and the inspection 
requirements. In addition, posted to 
the charts is a schedule telling each 
worker the jobs assigned to him for the 
day. Vultair, September. 


Technical Training for Women 

Three R’s for Women Workers. This 
first of a series of articles on The Glenn 
L. Martin Company’s in-plant edu- 
cational program deals with the training 
of women for factory jobs. The in- 
struction of novices follows four general 
patterns: (1) “Vestibule School,” in 
which competence in a certain skill is 
required before beginning actual work; 
(2) working under tutelage of designated 
leaders who put the trainees through a 
planned course of instruction—part of 
this is in classrooms, but the larger part 
is on the floor; (3) on-the-job training 
in which the pupil produces while 
learning, proceeding from simple to 
difficult tasks; (4) gradual absorption 
of techniques by observation and help 
from leader and adjacent experienced 
workers. The Martin Star, November. 


Steel Heat-Treating 


Heat-Treatment of Air Hardening 
Steels. Some information is provided 
on the heat-treatment of air-hardening, 
nondeforming tool steels. Mention is 
made of the purposes for which such 
steels are used. Common types of 
air-hardening steels are described and 
the methods of hardening them out- 
lined. Methods for preventing the 
formation of scale and a soft skin are 
discussed. A table shows the results 
obtained by heating three different air- 
hardening steels in three types of 
atmospheres. Heat Treating Hints, Vol. 
IV, No. 7. 


Road Surfacing Welders 


A leaflet is offered on National 
Electric welder units for making steel 
grills that can be laid down on any rea- 
sonably flat terrain to make airplane run- 
ways and roads for military and other 
purposes. 

Basically, the design incorporated in 
this machine involves the conveyor type 
of feed for locating and moving the work 
through a welding machine that has two 
welding stations, each of which employs 
the use of the series welding principle. 
Welding News, Vol. 1, No. 6. 


Brazilian Air Power 

Wings for a Warring Brazil. Tracing 
the growth of Brazilian air power, this 
article stresses its dual purpose—that of 
military victory now and commercial 
progress after the war. Among the 
subjects receiving specific attention are: 
the background and development of 
aviation in Brazil, establishment of 
plants for the manufacture of equip- 
ment, training of air cadets, the growth 


of commercial aviation and the air lines, 
and the impetus given Brazilian aviation 
by United States aid. Trade Winds, 
October. 


Production Short Cuts 


To Speed Production. In addition to 
the announcement of W.P.B. Individual 
Production Merit awards to Northrup 
employees, two suggestions that have 
been put into operation in the plant are 
mentioned. One is a method for re- 
conditioning files, the other an aid to 
the assembling and adjusting of bomb 
bay doors. The Norcrafter, October. 


Processing Sheet Metal 


From Sheets to Ships. This article 
deals with the processing of sheet metal 
from raw stock. It tells how the ma- 
terial is sheared, stack-drilled and routed 
for the many parts used in making 
Airacobras. A brief biography is also 
given of the foreman in charge of this 
work at the Bell Aircraft plant. The 
Bellringer, November. 


Plywood Specifications 


Government Plywood Specifications. 
A statement is presented in abbreviated 
form of certain Government specifica- 
tions referring to plywood. The fol- 
lowing specifications are covered: Army- 
Navy Aeronautical Specification AN- 
G-8; Army-Navy Aeronautical Specifi- 
sation AN-NN-P-5ll-a; Army Air 
Forces Specification No. 15065; British 
Air Ministry Specification No. 5-V-3; 
R.C.A.F. Specification C-28-33; and 
Douglas Fir Specifications. The Resin- 
ous Reporter, October. 


Book on Stainless Steels 


A book of 91 pages titled The Fabri- 
cation of USS Stainless Steels presents 
information on the principal methods of 
working these alloy steels. Definitions 
and descriptions of the three types of 
stainless steels set forth the chemical 
composition and properties of austenitic 
steels, ferritic steels, and martensitic 
steels. The book is divided into three 
parts: the first covers welding, riveting, 
soldering and joint design; the second, 
machining, cutting, forming, annealing 
and pickling operations; and the third, 
surface finishing and protection. Lab- 
oratory corrosion data and the proper- 
ties of these products are appended in 
tabulated form. United States Steel 
Corporation. 


Wire Rope Data 


In loose-leaf, ring-bound form a 
booklet of 133 pages contains extensive 
data on the construction and use of 
wire rope. Information on the ap- 
plications of many styles of wire rope 
and cable is accompanied by tabulated 
specifications for these products and 
accessories used with them. Consider- 
able space is given to directions for 


splicing, lubricating and handling wire 
rope. American Steel & Wire Company. 


Facts About Fighters 


America’s Fighter Planes Prove Ability 
in Action. An article is presented tell- 
ing how the automotive industries have 
helped to build superior warplanes. 
Facts about American fighter planes, 
contained in a report of a congressional 
committee appointed to obtain this in- 
formation, are presented. Awutomotive 
War Production, October. 


Design Engineering 


An Airplane Is Born. Palmer Went- 
worth. Continuation of an article 
outlining the manufacture of an air- 
plane from the decision to build a 
certain type of plane to its test flight. 
This installment covers the procedure 
in the actual development of the design, 
as followed by the engineering design 
division of Ryan Aeronautical Com- 
pany. Without going into any great 
detail, it lists the steps from the formu- 
lating of specifications to the completion 
of the experimental drawings. 

The third ;art of this continued 
article is concerned with the work of the 
experimental department. As typified 
by the division of work at the company, 
that department builds the experimental 
plane to be tested and improved before 
mass production gets under way. A 
brief summary of their operations and 
problems is given. Ryan Flying Re- 
porter, October 9 and October 30. 


Push-Pull Control Booklet 


A booklet is offered which tells how 
to install and maintain Simmonds- 
Corsey flexible push-pull controls for 
aircraft accessories. It is primarily an 
instruction booklet and gives complete 
directions for installation, tells how to 
keep the controls properly lubricated 
and shows how to disengage them for 
periodic inspection or for making 
necessary adjustments. It is illustrated 
with working drawings and diagrams to 
simplify installation and maintenance. 
Simmonds Aerocessories, Inc., New 
York. 


Postwar Forecast 


Aviation Activity Will Have a Vast 
Spread After Victory. Consideration 
is given to the postwar aviation situa- 
tion. It is emphasized that aviation 
is here to stay, and to stay in a big way. 
Accurate prediction of the extent of 
postwar expansion is difficult, it is ad- 
mitted, but logical assumptions can be 
made. Wartime aviation developments 
are setting the stage for an enterprise 
that will make a new era in peacetime 
transportation and commerce. Future 
life career opportunities in the nation’s 
fastest growing industry are discussed. 
Spartan News, November. 
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Drawing from actual photograph of S 
Curtiss Seagull {SO3C-1} scout-observa- — 
tion plane equipped with General Stream- 
line Aviation Tires. Designers call it the 
fastest aircraft of its type in the world. 


- "The Eyes” of America’s Battle Fleet 
have to sit down on a “dime”...fast — 


Scout-observation planes for the U. S. Navy have 
—. = to cover the area in a hurry . . . and the faster they ‘ 
“ are the greater their scouting range. 


While equipped with floats when based on cruiser =~ iS 
or battleship . . . it’s the tires that take the beating =~ = 
when these super-fast Navy “eyes” operate from and a 
return to a carrier or naval land station. re 


America now has the world’s fastest ship-based 
planes—and General Tires have proved that they 
have the built-in strength and quality equal to the : 
high speed landings and split-second stops. 


With one of the longest records of practical experi- i 
ence in building aviation tires, General today is —— 
helping to bring safety to every branch of aviation - >= 
..- whether CAP ship, trainer, fighter or 
heaviest bomber. For your safety, 
too...depend on General. 


See your Fixed Base Operator or Write, 


THE GENERAL TIRE & RUBBER CO. 


Aviation Division, Akron, Ohio 
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‘KNOWN AROUND THE WORLD FOR QUALITY AND SAFETY 
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A.C. All-Position Welding Electrode 


A new electrode designed specifically 
for all-position welding of mild steel 
with a.c.-type welding machines has 
been developed in diameters of !/s and 
5/30 in. Made for all-position use, the 
Airco No. 230 electrode is said to com- 
ply with all requirements of the Ameri- 
can Welding Society Classification 
£6011, American Bureau of Shipping, 
Group HIG and BIG for a.c., and other 
specifications qualifying it for use on 
war work. It is stated that the high 
quality of deposited metal of the No. 
230 is fully comparable to that of the 
best d.c. reverse-polarity all-position 
electrodes. 

Physical test results made on all- 
weld-metal tensile specimens show ulti- 
mate tensile strength of 70,000 to 75,000 
“as-welded” and 65,000 to 75,000 
“stress relieved.” Elongation in 2 in. 
is 25 to 80 per cent for the former and 
30 to 35 per cent for the latter. Air 
teduction Sales Company, New York. 


Pooling Aircraft Resources 

A survey recently completed by the 
Aircraft War Production Council, Ine., 
shows that aircraft plants in southern 
California have turned over 182 engi- 
neering research reports to eastern air- 
craft and automotive companies in the 
past six months. 

Industries benefiting from the Coun- 
cil reports include the automotive, 
electrical, and shipbuilding industries. 
In addition to these reports, the mem- 
ber companies of the Council have made 
hundreds of emergency loans or sales of 
material and parts to help other indus- 
tries over shortages that might have 
slowed down production. 

Engineers—of which there is a great 
shortage—have been loaned to other in- 
dustries to help them get into production. 
Blueprints and even complete subas- 
semblies of planes have been made 
available through the Council’s proce- 
dure to other companies. 

Organized primarily to speed war- 
plane production by unrestricted inter- 
change of research data, production in- 
formation, and materials, the Council 
carries on exchanges with any war pro- 
duction industry as long as the informa- 
tion and research will help the war 
effort. 

Exchanges are not limited to tech- 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements ws 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


nical information, however, but include 
actual loans and emergency accommoda- 
tion sales of material and parts to help 
other firms over critical periods of short- 


age. 


New Small Power Relays 


Allied Control Company models BO 
and BJ power relays for flight, firing 
and communication control have been 
redesigned to require minimum mount- 
ing space and to permit variations in 
their mounting bases to make them 
widely interchangeable. They are now 
available with mounting bases of Bake- 
lite, serew or Shake-Proof nuts. 

The specifications of model BO are: 
contact ratings, noninductive, 15 amp. 
for 12 and 24 volts d.c. and 110 volts 
a.c.; single or double pole, double 
throw; weights, 4 oz. with screw or 
Shake-Proof nut mounting or 7 oz. with 
Bakelite mounting (model No. BOB in 
Bakelite); withstands vibratory motion 
to 12G with 2'/:-watt operating power; 
operates at temperatures of +70°C. or 
—50°C.; resists corrosion beyond pres- 
ent specifications; dimensions, (screw 
or Shake-Proof nut) 15/s by 1'7/3. by 
by 17/s in. (Bakelite mounting, model 
BOB) 2°/s by 17/s by 23/16 in. 

The specifications for model BJ are: 
contact ratings, noninductive, 5 amp. 
for 12 and 24 volts d.c. and 100 volts 
a.c.; single or double pole, double 
throw; weights, 2'/, oz. with screw stud 
mounting or 5!'/, oz. with Bakelite 
mounting (model BJB in Bakelite); 
withstands vibratory motion to 12G 
with 2-watt operating power; operates 
at temperatures of +70°C. or —50°C. 
and resists corrosion beyond present 
specifications; dimensions, (screw stud 
mounting) 25/16 by "/ig by 1%/16 in. 
(Bakelite mounting, model BJB) 27/16 
by 12"/16 by 1'5/1¢ in. 
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War Contributions 


The makers of Ampco metal are dis- 
tributing a new 8-page booklet titled, 
Contribution to Victory. It describes 
pictorially the use of Ampco metal by 
the war industries. Printed in two 
colors, it contains views of various types 
of war equipment containing Ampco 
bronzes, as well as pictures of weapons 
of war made with Ampco-equipped 
machine tools. Ampco Metal, Ine., 
Milwaukee, Wis. 


Films for Training Workers 

Designed to expedite the training of 
new workers in the use, care and han- 
dling of carbide tools, Carboloy Com- 
pany, Inc., Detroit, Mich., has devel- 
oped, and is making available for gen- 
eral distribution, a series of six educa- 
tional 35-mm. silent slide films. The 
films are designed for instructional pur- 
poses and are self-explanatory. The 
complete program of visual education 
comprises the six films and a copy of 
each of the films reprinted in a booklet 
for reference by the trainee following 
the showing of the film. Each booklet 
also contains appendix reference ma- 
terial, charts, ete. 

The films will be distributed by Car- 
boloy at print cost for use as a per- 
manent part of the current war-train- 
ing programs by industrial concerns and 
educational institutions. Arrangements 
are also being made for free loaning of 
films to educational institutions through 
film libraries maintained by colleges in 
many states. 


Six-Bladed Dual-Rotating Airplane 


Propeller 


The first six-bladed dual-rotation 
airplane propeller to be built about the 
principle of electric control of the pitch 
of its blades and especially designed for 
powerful aircraft engines has been de- 
veloped by the Propeller Division of 
Curtiss-Wright Corporation. 

The dual-rotation propeller consists 
of two three-bladed propellers mounted 
one behind the other on coaxial shafts so 
that three blades rotate in one direction 
and the other three in the opposite’ di- 
rection. It is designed primarily to in- 
crease the efficiency of high-altitude air- 
planes with 2,000-hp. engines, partic- 
ularly those in which propeller di- 
ameter must be restricted. Curtiss- 
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DESIGNERS TURN TO 


STAINLESS 


When High Strength | 
is Vital 


Heat-resistance for vital exhaust sys- 
tems is only one important require- 
ment for stainless steel in warplanes. 
Load-bearing parts that must be light 
need the great strength of the high 
tensile stainless steels—also their re- 
sistance to corrosion and abrasion. 
For example, ARMCO High Tensile 
Stainless saves precious weight in 
bomb shackles. Equally desirable, it 
assures split-second response to finger- 
tip controls because there is little 
danger of worn parts or of rust causing 
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a bomb to fall too soon or too late. 

For the same reasons, High Tensile 
Stainless is indicated for many other 
parts. These include shroud reinforce- 
ments, front tailstacks, nacelle as- 
semblies and armament turret frames. 

The chart tells why Armco High 
Tensile Stainless combines safe, sure 
operation with less weight. It can be 


supplied in varying degrees of 
strength, depending on requirements. 
The minimum yield strength (p.s.i.) 
of full-hard Armco High Tensile 
Stainless is 140,000; three-quarter 
hard is 135,000; half-hard is 110,000 
and quarter-hard is 75,000. 

Do you make warplane parts where 
more strength with less weight is 
vital? Then consider using ARMCO 
High Tensile Stainless Steels. Just 
write to The American Rolling Mill 
Co., 3331 Curtis St., Middletown, O. 
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The new Curtiss-Wright 6-bladed dual rotation propeller especially designed for 2,000-hp. 


aircraft engines. 


Wright engineers claim that by means 
of the dual-rotation propeller approx- 
imately 5 per cent will be added to the 
propeller efficiency of planes having 
speeds of more than 400 m.p.h. Another 
important advantage of dual-rotation 
propellers is that the torque of the 
single-rotation propeller upon the air- 
plane is eliminated. The controls for 
the dual-safety propeller are similar to 
other constant-speed and full-feather- 
ing types now manufactured by the 
company. 


New Hold-Down Equipment for Air 
Shipments 


New, lightweight equipment de- 
signed to hold freight safely and se- 
curely in place in air-cargo planes is 
announced by Evans Products Com- 
pany, Detroit, Mich. 

This equipment is intended to hold 
the cargo safely in place and prevent 
shifting in transit. It also simplifies 
and speeds up loading and unloading of 
cargo planes, thus saving ground time 
and permitting aircraft to engage in 
more hours of actual pay load flying. 

One method of air-cargo hold-down 
equipment consists of the use of hook 
rods, locking device, twin wood beams 
and jack. The rods are hooked into 
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eye bolts in the floor of the plane at each 
side of the cargo, and the wood beam is 
slipped over the rods and locked se- 
curely in place. In this case the hook 
rods act as a transverse bar to any ver- 
ticle movement of the freight. The 
action of the jack is such that any de- 
sired pressure can be exerted on top of 
the load to lock each wood beam or 
cross member. This system does not 
require the use of rope. In actual loads 
already transported over thousands of 
miles, this hold-down equipment is 
said to have held the cargo safely in 
place without movement of any kind in 
transit. This type of equipment is 
particularly adaptable to holding heavy 
cargo, such as drums, barrels, boxes, 
cartons and other bulky and heavy 
shipments. 

Another method uses Evans rope- 
hook and tightener equipment. This 
may be used separately or in conjunc- 
tion with Evans wood-beam hold-down 
equipment. This method of securing 
a load simplifies rope tying, eliminates 
rope cutting, and saves loading and 
unloading time. Specially designed 
hooks are attached to eye bolts in the 
floor or wall of a plane. A tight- 
ener is employed to take up all rope 
slack at the time of making the load; 
further tightening can be made in transit 
if the rope should stretch from its origi- 
nal tension. 

In addition to these types of air- 
sargo hold-down equipment the com- 
pany has announced the completion of 
tubular-type hold-down equipment de- 


Evans Products Company equipment showing section of load in a full-scale model of an 
air-cargo plane. Insert shows the movable tubular members which are used for vertical 
stansion bulkhead members or hold-down cross members. Note that these sections are 
ee in design, are removable, interchangeable, and adjustable at '/,-in. inter- 
vals, 
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First enemy met on icy mornings . :. 


AiResearch Oil Cooling Systems now 


provide full, automatic “Surge-Protection” 


P TO NOW, the surge of cold, thick 
U oil has constantly threatened the 
oil system during engine starting in 
sub-zero weather. By-passing has 
helped some. But unless pressure great 
enough to clear the congealed oil lines 
is directed around the oil cooler, surge 
pressure will back into the oil cooler 
—collapse the core tubes. 


AiResearch mustered its specialized 
“know how” to lick this problem. The 
answer developed by our engineers has 
recently been flight-tested. Complete, 
automatic “surge-protection” is now 
an accomplished fact! 

AiResearch’s “surge-protection” is 
assured by a pressure sensitive element 
that measures the oil pressure and then 
directs the flow of oil accordingly to 
safety requirements. 


If pressure is excessive, it provides 


= 


complete by-pass through sealing the 
entrance to the oil cooler — protecting 
it against excessive back pressure. It 
maintains safe pressure in the cooler 


itself to insure fast thaw-out ... helps 
build and maintain full pressure nec- 
essary to clear oil lines. And it in- 
creases engine safety by assuring 


Wy 


Zz 


proper oil “conditioning” in a mini- 
mum amount of time. 

Fully automatic, this new “surge- 
protection” for AiResearch Oil Coolers 
is now in volume production. Manufac- 
turers, interested in the safety advan- 
tages it offers their aircraft, may write 
or wire for full details. 


iResearch 


MANUFACTURING COMPANY 


LOS ANGELES, CALIFORNIA 


DiIViStOn OF THE 


GARRETT CORPORATION 


h “Where Controlled Air Does The Job” » Engine Coolant Systems * Automatic Exit Flap Control 


Systems * Supercharger Aftercooling Systems * Engine Air Intercoolers 
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signed for permanent installation as an 
integral part of air-cargo planes. This 
equipment consists of perforated tub- 
ing, with four tubes installed longitu- 
dinally—one at each side attached to 
ribs in the roof of the plane and two 
attached to floor posts. To these lon- 
gitudinal tubes are fastened adjustable 
vertical members, to which can be 
attached tubular cross members. The 
cross members can be pressed down- 
ward on the cargo, exerting sufficient 
pressure to prevent any movement of 
the load. 

Vertical members and cross mem- 
bers are removable, interchangeable, 
and are designed so that they can be 
adjusted at 1/:-in. intervals. Being 
telescopic in design, these removable 
members also can be adjusted in 
lengths from 4 ft., 6 in. to 6 ft, or other 
suitable lengths. These members are 
constructed so as to lock safely at any 
desired place. The attachment is made 
secure by means of a split jaw at each 
end of the removable member. These 
jaws are provided with three dowel pins 
on each half of the jaw which enter into 
perforations and clamp tightly shut on 
the tube. The weight of these mem- 
bers is 7 Ibs. each. Weight of the per- 
manent roof and floor longitudinal mem- 
bers, with attachments, is 1 lb. per 
ft. 

Cross members can be so placed that 
they form either hold-down units, bulk- 
heads, or both. The number of mem- 
bers that are used in a load is entirely 
dependent on the type of load, using 
only as many members as are neces- 
sary. 


Short-Cut Method of Determining In- 
duction Motor Horsepower from Am- 
meter Readings 


A simple method has been devised 
whereby the loading of integral-horse- 
power induction motors can be deter- 
mined with practical accuracy by means 
of a hook-on voltammeter. This 
method is of unknown origin but has 
been used with practical results by sev- 
eral plant electricians for a number of 
years and has been checked for accu- 
racy. With this method it is not neces- 
sary to lose productive time, because 
the leads to the motor need not be dis- 
connected to make the tests. It in- 
volves the calculation of percentages of 
motor horsepower compared with rated 
current capacity and load, based on 
load and no-load current, by the use of a 
voltammeter that can be hooked onto 
the motor leads. 

This is said to provide a timely, prac- 
tical, and timesaving way to determine 
the horsepower that an a.c. motor is 
delivering just from an ammeter read- 
ing. Accuracy of between 2 and 3 per 
cent can be expected, subject of course 
to the ammeter accuracy tolerance. 

Another advantage to be obtained by 
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General Electric hook-on voltammeter be- 
ing used to measure motor current. 


the hook-on voltammeter is that the 
voltage applied to the motor can be 
read simultaneously with the current. 
This will also give an indication of the 
loads on feeder copper so that remedies 
an be applied. The General Electric 
Company. 


Dust-Proof Induction Motors 

The General Electric Company offers 
a new line of totally enclosed induction 
motors suitable for use under hazardous 
metal-dust conditions. These motors 
were developed to meet a need brought 
about primarily by the extensive use of 
magnesium and aluminum in war pro- 
duction for metalworking and ordnance 
plants wherever combustible metals are 
being handled in powder form or where 
machining, grinding, or polishing op- 
erations are performed and dust-tight 
motors are necessary. 

These motors are stated to have been 
subjected to severe testing in combus- 
tible-dust atmospheres. They are so 
designed that no dust that might 
cause internal explosion will enter the 
motor and no external parts will get hot 
enough under permissible overloads to 
cause ignition of surrounding dust. 
They are available in sizes from 1 to 
125 hp. 


Power Package for Aircraft 
Subassemblies 

A new driving mechanism—the power 
package—has been developed by the 
General Electric Company for use in 
aircraft subassemblies. The design of a 
particular power package depends upon 
the application for which it is built. 
Designs are available for applications 
including bomb-door operation, land- 
ing-gear and wing-flap operation, and 
operation of control and protective de- 
vices. 

The power package combines in one 
compact unit as many items as a motor, 
brake, clutch, and limit switch, as well 
as indicators, gears, and whatever else 
is required to do a specific job. They 
are designed for 24-hour service, and 
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can be obtained in ratings from about 
1/19 to 3 hp. A new planetary gear sys- 
tem permits the use of a magnetic brake 
in the power package for some appli- 
cations. The brake is of the quick- 
acting friction type and stops the motor 
quickly to prevent overtravel and con- 
sequent jamming of the driven as- 
sembly. 


Dust-Tight Relay for Aircraft 


Applications 


Designed for aircraft applications re- 
quiring high current-carrying capacity 
without sacrifice of compactness and 
light weight, a new dust-tight relay 
has been announced by the General 
Electric Company. It is a solenoid- 
operated device with the normally open 
contacts rated at 10 amp. d.c. These 
contacts will make or break 30 amp. at 
altitudes up to 40,000 ft. The coil, con- 
tacts, and plunger are enclosed in a 
dust-tight housing and the unit is cor- 
rosion-proof, meeting 200-hour §salt- 
spray tests as stipulated by various 
government agencies. 

The relay can be furnished in a single- 
pole, single-circuit form with normally 
open contacts or a single-pole, two- 
circuit form with one normally open and 
one normally closed contact. The 
operating coil can be furnished for 
either 12- or 24-volt d.c. operation. 
The relay can be mounted in any po- 
sition on a metal or nonmetal base. 
It is designed for use in an ambient 
temperature range of from +95°C. to 
—40°C. and will withstand 95 per cent 
humidity at 75°C. on 48-hour tests and 
operate immediately thereafter. 


Enclosed Fluorescent Lamp Ballast 


A new, enclosed fluorescent-lamp 
ballast was especially designed by the 
General Electric Company for use in 
aircraft. It operates four 4-watt Mazda 
F lamps, designated as T-6 by 2'/., FA- 
5 (pinless) blue F-6 lamp, for instru- 
ment-panel lighting. It operates froma 
26-volt, 400-cycle power supply at all 
frequencies from 385 to 416 cycles. 


Transformers for A\ircraft Instruments 
and Accessories 


The General Electric Company offers 
three-phase to single-phase transformers 
specially developed for use in aircraft. 
These transformers provide a single- 
phase, 115-volt or 26-volt power supply 
from a three-phase 400-cycle generator, 
without disturbing generator-phase volt- 
age. 

Transformer, Cat. No. 68G447, was 
developed for operating the radio com- 
pass and indicator lights. This is a 
400-cycle transformer operating from a 
115-volt, three-phase generator. It 
supplies 115 volt-amp. at 115 volts, 
single-phase, to the radio compass and 
5 volt-amp., single-phase, to the 0.19- 
amp., T-1'/, indicator lights. 
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SOME SCOVILL 
STANDARD 
SCREW PRODUCTS 
AN HEX. HEAD 
AIRCRAFT BOLTS 


AN AIRCRAFT SCREWS 


AN ALLOY STEEL 
AIRCRAFT SCREWS 


PHILLIPS RECESSED 
HEAD SCREWS 


PHILLIPS RECESSED 
AIRCRAFT SCREWS 


STANDARD BRASS 
AND STEEL 
MACHINE SCREWS 


SHEET METAL SCREWS 
TYPE A&Z 


SELF-TAPPING SCREWS 
TYPE F 


WASHER ASSEMBLED 
SCREWS 


SPECIAL HEADED AND 
THREADED FASTENINGS 


ENGINEERING REVIEW—DECEMBER, 1942 


SCOVILL SPECIAL OR STANDARD FASTENING 
DEVICES DO THE JOB BETTER! 


“Know how” proof *4 
---more each month 


When you need fastening devices you need ones that are 
right for the job. No matter how large the quantity—or 
whether the items ordered be “‘special’”’ or “‘standard’’— 
each unit must be exactly as specified. There’s no time, 
money or material to waste in war times. 


That makes Scovill your logical choice for threaded 
fastening devices. Here at Waterville are the men and 
machines to solve your problem—and the skill and ex- 
perience with which to get the best out of both with the 
minimum of materials, money and motions. 


This ‘‘know how’’ that goes into all special and stand- 
ard fastenings alike is not a matter of mere words—it is 
proved by problems Scovill has solved. For example: that 
transformer stud shown above was licked by cold head- 
ing, one reforging, clipping, threading and flattening... 
just one of many war-useful jobs we’ve done. 


Remember-—for first-class fastenings address the Water- 
ville Division, Screw Products Sales, Waterville, Conn. 


ARE YOU PLANNING PRODUCTS FOR 1947...if so we'lt 
gladly help you find your fastenings answers (subject 
only to the needs of our many War Work obligations at 
the time). Waterville will work wisely and well with you! 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE DIVISION 


SCREW PRODUCTS SALES 
WATERVILLE, Conn. + Tel. Waterbury 3-3151 
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Testing Aircraft Engines 


For testing and running-in aircraft 
engines preparatory to delivery, the 
feed-back system has been chosen for 
the Buick plant because that method 
offers a return for the money spent for 
gasoline, and its installation is somewhat 
less costly than properly designed and 
equipped propeller houses. In the test 
cells, the engines drive, through flexible 
shaft couplings, magnetic couplings of the 
eddy current type. This unit permits 
the engine to be run at whatever speed 
is desired, maintaining a constant 
speed on the output shaft of the cou- 
pling that turns an electric generator. 
Thus, a substantial portion of the power 
generated by the engines on test is re- 
covered in the form of electric en- 
ergy. 

Approximately 63 per cent of the 
horsepower hours developed by the en- 
gines on test is converted into electric 
energy and fed back into the power lines 
supplying the factory. During the 
months of March, April, May and June, 
54.6 per cent of the total electric power 
used by the factory was supplied in this 
manner. 

Automatic safety devices have been 
included in the equipment in order to 
reduce, as far as possible, the importance 
of the human element in its safe opera- 
tion. The safety devices include an 
overspeed safety that shuts off the ig- 
nition system of the engine if its speed 
should rise above a_ predetermined 
figure, if the cooling water supply to the 
coupling should fail during a test, or if 
the operator should try to apply the air 
brake at a time when it should not be 
applied. Other safety devices either 
shut off the ignition or flash a warning 
light or blow a horn. Buick Motor 
Division of General Motors Corpora- 
tion. 


Prefabricated Plywood Aiircraft 
Hangars 


Prefabricated almost entirely of ply- 
wood and laminated wood strips bonded 
together with Plaskon resin glue, the 
first model of a new type aircraft hangar 
has recently been assembled. It is said 
that such hangars could be prefabri- 
cated and erected quickly and at sur- 
prisingly low cost. 

Laminated arches and sheeting of the 
hangar were bonded together perma- 
nently with waterproof Plaskon urea- 
formaldehyde resin glue, which is re- 
sistant to moisture, oils, gasoline and 
extremes of heat or cold. A load test 
on one of the arches of the hangar pro- 
duced no failure until over 10 tons of 
weight had been added. 

The model illustrated is of three- 
hinge-arch design. It is 68 ft. long with 
a clear span of 40 ft. and a height of 14 
ft. at the peak. Marine Air Research 
Corporation, Annapolis, Md. 
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Mead Specialties Company Midget Air 
Clamp. 


Midget Air Clamp 


Mead Specialties Company, Chicago, 
Ill., announces the new Midget Air 
Clamp for assembly jigs and other mul- 
tiple applications. This new low-cost 
pressure unit, designed expressly for the 
aircraft industry, is intended to save 
man-hours in operations involving the 
joining by welding, riveting, or bolting 
of two or more component parts of any 
assembly. 

Advantages claimed over mechanical 
clamps are: (1) All air clamps in any 
setup can be operated by a single master 
valve—the “lock-up” and “release” of 
assemblies is instantaneous; (2) the 
compact size of the Midget Air Clamp 
permits installation in cramped corners; 
(3) special delicate adjustments are 
unnecessary, since the Air Clamp ram 
holds with equal pressure at any point 
along its stroke; (4) any desired group 
of ‘“‘Midgets” can be controlled inde- 
pendently of any other groups in-a given 
assembly; (5) many kinds of light bench 
assembly jobs and delicate drilling oper- 
ations can be facilitated by the use of 
Midget Air Clamps actuated by foot 
control valves. 

The Midget Air Clamp delivers 80 
lbs. pressure on a line pressure of 100 
lbs. The stroke of the ram is 5/s in. 
An internal return spring withdraws the 
ram when air is exhausted from the 
cylinder by the control valve. 


Standards Committee Meeting 


The fourth national meeting of the 
National Aircraft Standards Committee 
was held November 9 to 13, at which 
members of the Army-Navy Aeronauti- 
cal Board, the War Production Board, 
the Society of Automotive Engineers, 
the American Standards Association 
and others concerned with aircraft in- 
dustry standardization and interchange- 
ability were in attendance. Subjects 
discussed included more than 30 proj- 
ects on mechanical design, installation 
methods, raw material standards, as 
well as matters of relationships with 
other standards bodies. The ground 
work for dimensional standards for ma- 
terials was accomplished by the cor- 
rection and correlation of quantities re- 
quired. 

Present standards projects are con- 
cerned with the design of control rod 
and cable parts, antifriction and shock- 
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mounted rod ends, classification and 
simplification of extruded aluminum 
alloy and magnesium shapes and others, 
which are being incorporated in a de- 
sign handbook. Another project near 
completion is the establishment of 
standards of finish for machined sur- 
faces. A further development is the 
study of British standards. 


Fire Extinguisher Maintenance 


Directions for inspecting, recharging, 
and maintaining portable fire extin- 
guishers are given in a folder. Informa- 
tion is furnished on Pyrene extinguishers, 
Guardene and Essanay extinguishers, 
and Phomene and Fastfome extin- 
guishers. Pyrene Manufacturing Com- 
pany, Newark, N.J. 


Plastic Glass Tests 


A report is presented covering an 
investigation of the behavior of Plexi- 
glas panels when subject to pressure 
differentials. Major deviations from 
the usual engineering formulas for de- 
termining the deflection of flat metal 
sheets were found. The subject was 
therefore approached ‘empirically by 
actually testing a number of sizes and 
thicknesses of Plexiglas. The data ob- 
tained is presented. It is concluded, 
that it will be necessary to use thick 
sections of Plexiglas for any flat panels 
in pressurized aircraft cabins but that 
lightweight panels in the shape of sec- 
tions of a cylinder or sphere will be en- 
tirely satisfactory. Rohm & Haas Com- 
pany, Philadelphia, Pa. 


Movie on Aircraft Plastic 


Methods of storing, handling, fabri- 
cating, repairing and maintenance of 
transparent aircraft sections are shown 
in a 20-min. sound motion picture. The 
film, which was photographed at Rohm 
& Haas Company’s factories and at 
aircraft manufacturing plants, covers 
most of the points that aircraft workers, 
ground crews and flying personnel 
should know about this transparent 
plastic now used for noses, observation 
domes, gun turrets and cockpit enclo- 
sures in United States warplanes. 
Available in 16-mm. sound film only, 
it may be borrowed at no cost by edu- 
cational institutions and aircraft manu- 
facturers upon written request. 


Meteorologic Technical Note 


The Meteorological Department of 
Transcontinental & Western Air, Inc., 
has issued as Technical Note No. 6, 
a study of fog and associated meteoro- 
logic conditions. The treatment of 
fog is divided into two parts: The first 
describes the physical processes in- 
volved in producing saturation and 
condensation; the second part covers 
specific fog types and outlines condi- 
tions conducive to the formation of each 
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Effects of stretch and temperature changes 


Current 30,000 to 40,000 foot 
altitude levels in the opera- 
tion of aircraft, and the 
accompanying problem of 
extremely low temperatures...in the 


-70 degree range... have a_ serious 
effect on the functioning of the conven- 
tional control system. 

Control cables become sloppy, due to 
the difference in rate of contraction 
between the dural airframe and the 
steel cables as temperatures drop. 

Lock-Clad Control Cable, conceived 
by Lockheed, developed and manufac- 


tured by Roebling, greatly minimizes 


this problem. A dural tube of proper 


minimized by use of 
ROEBLING LOCK-CLAD Control Cable 


dimensions for the required character- 
istics is swaged over a conventional 
prestressed steel control cord to pro- 
duce Lock-Clad operating suc- 
cessfully on certain Lockheed and 
Douglas aircraft. The two materials 
combine to provid coefficient of ex- 
pansion that approaches that of the 
dural airframe. The control system 
thus maintains a high degree of effi- 
ciency despite temperature changes. 


An additional advantage of Lock- 


JOHN A. ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ROEBLING 


AIRCRAFT WIRES AND TERMINALS 


Clad is the reduction of stretch inher- 
ent in conventional control cord. The 
AE curve reproduced above indicates 
the degree to which stretch is mini- 
mized as compared to bare cord. Tests 
show no appreciable change in tube-to- 
cord bond up to the yield point. The 
result is a noticeable improvement in 
maintained sensitivity of control de- 
spite high loads imposed by combat. 

For further information, write the 
Roebling Engineering Staff. 
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type. Temperature-pressure-humidity 
relationships are shown on a simplified 
version of the adiabatic chart. 


Turco Overhaul Equipment 


Equipment and procedure for a new 
method of degreasing and decarboniz- 
ing aircraft and other engine parts for 
overhaul is described in a 16-page book- 
let recently issued by Turco Products, 
Inc., of Los Angeles and Chicago. A 
complete unit for the degreasing and 
decarbonizing of dismantled aircraft- 
engine parts under mass production 
conditions is described. 

Among the other processes and equip- 
ment described are hot tank chemicals 
and methods for cleaning steel, alu- 
minum and magnesium parts; an air and 
solvent spray table; a chemical vapor 
cleaner; the decarbonization of pistons 
and other small parts; and the de- 
greasing and cleaning of oil temperature 
regulators. 


Teenuts for Plywood 


A folder is presented describing 
Teenuts, which are especially designed 
for plywood construction. Sketches 
show how the basic principles of Teenut 
design are put to practical use. A 
Teenut is a tapped bushing with a wide 
flange, combining the functions of a nut 
and a washer. They are made with a 
wide flange and short barrel for thin 
materials, with a small flange for lim- 
ited space and with a long barrel where 
extra bearing is required. Spot-weld- 
ing Teenuts are also available for sheet- 
metal applications. United-Carr Fas- 
tener Corporation, Cambridge, Mass. 


Releasable Auxiliary Gasoline Tank 


An auxiliary airplane gasoline tank, 
which can be dropped in flight by pull- 
ing a trigger, is the latest contribution 
of the Vidal Research Corporation, 
Camden, N.J. Made entirely of wood 
and plastics, the tank is of the conven- 
tional teardrop shape, streamlined to 
eliminate wind drag and to give better 
climbing ability. 

The releasable gas tank is designed 
not only to increase the flying range of 
aircraft in ferry service but to be of ma- 
terial aid in increasing the range of 
tactical airplanes in combat. This is 
important because of the great dis- 
tances United Nations’ planes have to 
travel in reaching objectives. Ordi- 
narily, the regular fuel load is not suffi- 
cient to make the journey and leave 
ample reserve for extended combat 
flying. 

The engineering of the Vidal tank 
involved the solution of problems con- 
cerning the patterning of veneers to 
make it leakproof, the creation of 
wooden molds around which the thin 
strips of veneer were laminated and the 
necessity for balanced baffles to check 
sloshing of the fuel. These had to be 
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The Vidal Research Corporation auxiliary 
airplane gasoline tank. 


worked out with the thinnest possible 
shell commensurate with the load. 

These tanks are designed to fit under 
the wings or fuselage and are attached 
in such way that in an emergency they 
can be dropped quickly, enabling the 
pilot to switch to his regular fuel supply 
without interrupting the flow of gaso- 
line to his engine. 

Manufacturers in various sections of 
the country operating under the Vidal 
patents are planning to make tanks 
ranging in size from 50 to 160 gal. 


Two New Airplanes 


Two new airplanes—a “flying jeep” 
for the U.S. Army, designated as the 
L-5, and a navigation trainer for Brit- 
ish naval pilots, designated as the AT- 
19—were announced at a rally of 
employees of the Stinson Division of 
Vultee Aircraft, Inc. Both new planes 
are already in production. 

The L-5, called the ‘‘Sentinel,” is a 
small, rugged, highly maneuverable 
plane, designed to be the “eyes up- 
stairs’ of the artillery, tank corps, 
cavalry, and infantry. Carrying a 
pilot and an observer and equipped with 
radio equipment for communication 
with all types of ground units as well as 
with other planes, it is said to be able to 
hover and maintain altitude at an 
exceptionally low speed while directing 
artillery fire or the movement of tanks 
or troops below. It is claimed to be 
stable so that the pilot can concentrate 
on observation without fear of inad- 
vertently stalling or spinning. Like the 
“jeep” reconnaissance car, which has 
been called its counterpart on the 
ground, the new plane is designed to go 
wherever the ground troops go, to get in 
and out of a cow pasture, or to land on a 
highway. 

Also like the “jeep” car, the L-5 can 
be pushed around by its own crew or 
hidden under trees. Another feature 
of the new plane is that it requires com- 
paratively little gasoline and service 
work. In many operations the L-5 
Sentinel is expected to take the place 
of the observation balloons used dur- 
ing the last war. It can operate effec- 
tively at low altitudes and reduce its 
speed enough to give it the advantages 
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of the balloon without becoming a fixed 
target for enemy fire. 

The fuselage is made of welded steel 
tubing; the wings and tail surfaces, of 
wood. By redesigning the plane just 
before it was put into production to 
make use of wood and other noncritical 
materials wherever practicable, almost 
20 per cent of the steel and almost 70 
per cent of the aluminum in the original 
design was replaced. 

The AT-19, known as the “Reliant,” 
is being built under the direction of the 
U.S. Army Air Forces but for assign- 
ment to the British Government under 
the lend-lease agreement. It will be 
used for teaching aerial navigation to 
British navy flyers. 

The Reliant is a high gull-wing mono- 
plane with a seating capacity for four. 
The cabin of the peacetime model has 
been replaced by a military interior and 
fitted with specialized instruments used 
in teaching navigation. 


Temperature Control Instruments 


A description is presented of a line of 
universal controllers for temperature 
control applications, manufactured by 
Wheelco Instruments Company, Chi- 
cago. The article describes pyrometers, 
potentiometers, and thermometers with 
unit construction features that permit 
ready removal of each component for 
inspection, repair and replacement, 
thereby eliminating the necessity of re- 
moving the instrument for service. 
Also discussed are design features that 
permit convenient conversion of one 
model to another, such as a pyrometer 
to a potentiometer. The electronic 
principle of effecting temperature con- 


_trol without mechanical contact between 


measuring and control components of 
the instruments is explained. 


Bulletin on Thermocouples 


A 6-page bulletin, interpreting the 
recently amended W.P.B. Conservation 
Order L-134 as it applies to use of ther- 
mocouples and thermocouple protect- 
ing tubes for pyrometric instruments, 
has also been issued by the Wheelco 
Instruments Company. 

The bulletin, issued as a supplement 
to this company’s Thermocouple Data 
Book 82-3, recommends thermocouples 
and tubes that will serve in place of ma- 
terials prohibited by the recent W.P.B. 
order. Recommendations cover ther- 
mocouple materials for new installations 
in temperature ranges where chromium 
and nickel alloys now are prohibited; 
substitutions for radiation head target 
tubes of materials now prohibited; pro- 
tecting tubes to replace chromium and 
nickel tubes, now permitted only in a 
limited number of applications; and 
recommendations for lead wire to re- 
place chromium and nickel alloy wires 
of certain gauges now prohibited or re- 
stricted. 


) 
~ 
Th 
ite 
lini- 
ast 
to 
Th 
] 
de- 
the 
yy 


More bombs for Berlin . .. more terror for Tokio 


N TOTAL WARFARE, every pound of 
[ metal we can save means just so much 
added destruction we can hurl at the 
enemy. 


7000 tons of steel saved means approx- 
imately 70,000 more heavy bombs to 
drop on Berlin and Tokio. 


2500 tons of copper saved means nearly 
1,000,000 additional 3 in. A. A. cartridge 
cases for blasting Zeros and Messer- 
schmitts out of the sky. 


Westinghouse will save these huge 
amounts of steel and copper during 1942 
in its Transformer Plant alone . . . be- 
cause of radical improvements in trans- 
former materials and design that have 
come out of the Westinghouse Research 
Laboratories and Westinghouse engi- 
neering: 


An entirely new kind of transformer 
steel wherein the crystals line up like 
tenpins in a row, instead of in helter- 
skelter fashion as in ordinary silicon 
steel. This new grain-oriented steel 


Westinghouse 


called Hipersil . . . is the result of nine 
years of intensive study and experiment 
by Westinghouse Research Engineers. 
Hipersil has one third more flux-car- 
rying capacity than the best grade of 
ordinary silicon steel. Because of its 
higher permeability, less Hipersil core 
material is needed. Transformer weight 
may be reduced 25 to 30 per cent. Hipersil, 
alone, will save thousands of tons of 
critical steel and copper in the vast num- 
ber of transformers Westinghouse will 
make during 1942. 
Forced oil-cooled transformers in 
which the cooling medium is rapidly cir- 
culated inside the transformer shell. 
This means quicker heat removal. Small- 
er cores and coils can do a bigger job. 
Strategic steel and copper are saved to 
help win the war. 
Copper temperature control. Here a 
liquid-cooled transformer carries a load 
up to the point where the copper reaches 
a critical temperature, beyond which the 
insulation may be damaged. By the use 


of this thermal control, higher safe loads 
can be carried. A transformer of a given 
size, therefore, does more work... an- 
other way of saving steel and copper for 
more shells and tanks and ships to hurl 
at the Axis. 

Better transformers go hand in hand 
with these major achievements of West- 
inghouse “know how” in saving strate- 
gic materials for our all-out drive to 
victory. 

Westinghouse Electric & Manufactur- 
ing Company, Pittsburgh, Pennsylvania. 
Plants in 25 cities. Offices everywhere. 


You are cordially invited 
to visit the Westinghouse Electrical 
Exhibit at the Annual Convention of 
the American Association for the Ad- 
vancement of Science . . . December 
28-3l1st...at the Commodore Hotel, 


New York. 


- - - making Electricity work for Victory 
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Lnstitute News 


Dryden Elected President of the Institute for 1943 


At its meeting on November 24 the 
Council elected as President of the In- 
stitute for 1943 Dr. Hugh L. Dryden, 
Hon.F.].Ae.S., Chief of the Mechanics 
and Sound Division of the National 
Bureau of Standards and Editor of the 
JOURNAL OF THE AERONAUTICAL SclI- 
ENCES. He will take office as President 
of the Institute at the Eleventh Annual 
Meeting on January 27, 1943, suc- 
ceeding Hall L. Hibbard, F.I.Ae.S., 
Vice-President and Chief Engineer of 
Lockheed Aircraft Corporation. 

Dr. Dryden’s work throughout the 
past 24 years on the staff of the National 
Bureau of Standards is well known to 
the entire aeronautical profession. It 
has been principally concerned with re- 
search on turbulence in wind tunnels, 
wind pressure on structures, the char- 
acteristics of airfoils at high velocities 


Akron Section 


At a meeting of a group of Institute 
members in Akron, O., held on Novem- 
ber 9, the nucleus of a local Akron Sec- 
tion of the Institute was formed. 

Temporary officers to serve for a 
period of six months were elected as 
follows: Chairman—C. J. Peirce of 
Goodyear Aircraft Corp.; Vice-Chair- 
man—W. H. Hunter of The B. F. Good- 
rich Co.; Secretary-Treasurer—Dr. T. 
H. Troller of The Daniel Guggenheim 
Airship Institute. 

It is planned to hold meetings of the 
Akron Section on the second Wednes- 
day of each month. At the first meeting 
Dr. Karl Arnstein of Goodyear-Air- 
craft Corp. will give a talk on air- 
ships. 

For successive meetings lectures have 
been scheduled to be given by J. B. 
Jones of Goodyear Aircraft on the ulti- 
mate forms of military airplanes and 
by Dr. Troller of the Guggenheim Air- 
ship Institute on aircraft propulsion. 
All members in the Akron area will be 
notified of activities and are invited to 
attend meetings. 


Dr. Hugh L. Dryden 


Sections and Branches 


Detroit Section 


The following officers for 1943 were 
elected at a business meeting of Detroit 
members on Wednesday evening, No- 
vember 4: Dr. A. M. Kuethe—Chair- 
man; John C. Squiers—Vice-Chair- 
man; and Donald C. Hunt—Treasurer. 
This was followed by a dinner and a 
Section meeting at which Prof. Law- 
rence C. Maugh of the University of 
Michigan delivered an illustrated lec- 
ture on ‘‘Photoelastic Methods of Struc- 
tural Analysis and the Use of Plastic 
Models in Design.” 


San Diego Section 


At a meeting on September .4 the 
Section constitution was amended and 
the following officers were elected: 
E. G. Stout—Chairman; Joel Whitney 
—Vice-Chairman; Jack Mason—Treas- 
urer; F. W. Devlin—Corresponding 
Secretary; E. Kurzawa—Recording 
Secretary; V. F. Richards—Meeting 
Chairman; F. J. Schnaubelt—Member- 
ship Chairman; and D. H. Bennett— 
Papers Chairman. 


107 


and measurement of the aerodynamic 
boundary layer. He gave the Wright 
Brothers Lecture for 1938 on “Turbu- 
lence and the Boundary Layer” and was 
chosen to receive The Sylvanus Albert 
Reed Award in 1940 for his notable 
contributions to the aeronautical sci- 
ences made through studies on the 
mechanics of boundary layer flow and 
the interpretation of wind-tunnel ex- 
periments. 

Besides numerous N.A.C.A. reports 
and Bureau of Standards research 
papers, he wrote the section on “Aero- 
dynamics of Cooling” in Durand’s 
Aerodynamic Theory and was coauthor 
of the National Research Council Bul- 
letin Hydrodynamics. Dr. Dryden has 
served as editor of the JOURNAL OF THE 
AERONAUTICAL SCIENCES since Septem- 
ber, 1941. 


Seattle Section 


The local Section of Institute mem- 
bers in Seattle held two well-attended 
meetings on September 16 and October 
28. At the first meeting three motion 
pictures were shown: The Bell Air- 
craft Corporation film Cannons on 
Wings, a picture called Starting the B- 
17E Engine, produced by the Motion 
Picture Unit of Boeing Aircraft Co., 
and an Alaskan travel film taken by 
Joseph Yolo, Boeing photographer. 

The speaker on October 28 was 
George McDonald, Service Engineer 
for Boeing, who presented an interesting 
and instructive discussion of service 
problems encountered in approximately 
six months’ experience in the mainte- 
nance of Flying Fortresses in Egypt and 
Asia. Also presented at this meeting 
were two films from Wright Aeronau- 
tical Corp.: Wright Builds for Air Su- 
premacy and Cyclone Combustion. 


Academy of Aeronautics 


During the month of October the 
first issue of the Engineer’s newspaper 
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An Appreciation 


to Corporate Members of the 
Institute of the Aeronautical Sciences 


Listed below are the leading aeronautical and industrial companies who make possible the 
publication of the Journal of the Aeronautical Sciences through Corporate Membership Dues. 


The income from these dues enables the Institute to publish scientific and technical papers 
in the Journal without advertising and to devote its pages exclusively to editorial material. 


The Aeronautical Engineering Review is devoted to the dissemination of current aeronautical 


information and advertising defrays part of its publication expense. 


The above publications provide a source of comprehensive technical information for the 
benefit of the aeronautical profession and industry. 


Academy of Aeronautics 
Adel Precision Products Corporation 
Aero Insurance Underwriters 
Aero Parts Manufacturing Company 
Aircraft Accessories Corporation 
Airesearch Manufacturing Company 
Aircraft Radio Corporation 
Allison Division, General Motors Corp. 
Aluminum Company of America 
American Airlines 
American Bosch Corporation 
The American Rolling Mill Company 
American Tube Bending Company, Inc. 
Associated Aviation Underwriters 
Beech Aircraft Corporation 
The BG Corporation 
Bell Aircraft Corporation 
Bendix Aviation Corporation 

Bendix Aviation Ltd. 

Bendix Products Division 

Bendix Radio Corporation 

Eclipse Aviation Division 

Export Division 

Julien P. Friez & Sons Division 

Pioneer Instrument Division 

Scintilla Magneto Company 
Boeing Aircraft Company 
Boeing School of Aeronautics 
Bolton Manufacturing Company 
Breeze Corporations, Inc. 
Edward G.Budd Manufacturing Company 
Casey Jones School of Aeronautics 
Cessna Aircraft Company 
Chandler Evans Corporation 
Chase National Bank 
The Cleveland Pneumatic Tool Company 
Consolidated Aircraft Corporation 
Culver Aircraft Corporation 
Curtiss-Wright Corporation 

St. Louis Airplane Division 

Curtiss Airplane Division 


Curtiss-Wright Propeller Division 
Wright Aeronautical Corporation 
Douglas Aircraft Company 
E] Segundo Division 
Long Beach Division 
Dowty Equipment Corporation 
Eaton Manufacturing Company 
Edo Aircraft Corporation 
Engineering and Research Corporation 
Ethyl Corporation 
Fairchild Aviation Corporation 
Fairchild Aerial Camera Corporation 
Fairchild Aerial Surv eys 
Fairchild Engine & Airplane Corp. 
Duramold Aircraft Corporation 
Fairchild Aircraft Division 
Ranger Aircraft Engines Division 
Federal Telephone & Radio Corporation 
Firestone Aircraft Company 
Fleetwings, Inc. 
General Aviation Equipment Co., Inc. 
General Electric Company 
General Tire & Rubber Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 
Grumman Aircraft Engineering Corp. 
Guiberson Diesel Engine Company 
W. & L. E. Gurley 
Intercontinent Aircraft Corporation 
The International Nickel Company 
Jacobs Aircraft Engine Company 
Kellett Autogiro Corporation 
Kollsman Instrument Division, Square 
D Company 
Lear Avia, Inc. 
Lockheed Aircraft Corporation 
Glenn L. Martin Company 
Warren McArthur Corporation 
McDonnell Aircraft Corporation 
Minneapolis-Honeywel!l Regulator Com- 
pany 
Nash-Kelvinator Company 
National City Bank of N. Y. 
Norma-Hoffmann Bearings Corporation 


North American Aviation, Inc. 
Northrop Aircraft, Inc. 
Northwest Airlines, Inc. 
Packard Motor Car Company 
Pan American Airways System 
The Parker Appliance Company 
Phillips Petroleum Company 
Pioneer Parachute Company, Inc. 
Pump Engineering Service Corporation 
Division, Borg-Warner Corporation 
The Pure Oil Company 
Republic Aviation Corporation 
John A. Roebling’s Sons Company 
Shakespeare Products Company 
Shell Oil Company, Inc. 
Socony-Vacuum Oil Company 
Solar Aircraft Company 
Sperry Gyroscope Company 
Standard Oil Company of California 
Standard Oil Company (Indiana) 
Standard Oil Company of New Jersey 
Summerill Tubing Company 
Switlik Parachute Company 
The Texas Company 
Thompson Products, Inc. 
Transcontinental & Western Air, Inc. 
United Aircraft Corporation 
Hamilton Standard Propellers Division 
Pratt & Whitney Aircraft Division 
Vought-Sikorsky Aircraft Division 
United Air Lines Transport Corporation 
United Carr Fastener Corporation 
United States Aviation Underwriters, Inc. 
United States Rubber Company 
Universal Moulded Products Corporation 
Vega Aircraft Corporation 
Vultee Aircraft, Inc. 
Nashville Division 
Stinson Aircraft Division 
Warner Aircraft Corporation 
Washington Institute of Technology 
Westinghouse Electric and Mfg. Company 
Wyman-Gordon Company 
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Airscoop was published. Its purpose is 
to bring the students of the four terms 
into closer contact and keep the gradu- 
ates in touch with each other. On Oc- 
tober 10, 16 students were admitted 
into the Branch. The motion picture 
Parachutes for Safety was shown at an 
open meeting. 


The Aeronautical University 


An informative talk outlining the 
structure and functions of a typical 
engineering department was given by 
Edward Bedrosian, a member of the 
Faculty, on October 20. Herbert W. 
Reed, the Honorary Chairman, pre- 
sented a plan for having Student Mem- 
bers prepare technical papers and pre- 
sent them at meetings 

The details of a plan by which the 
Student Branch would purchase certain 
technical books for a library to be spon- 
sored by the Branch were presented by 
the Chairman, Donald Lindquist, at a 
meeting on November 3. The motion 
picture Wings of the Army was shown 
at this meeting. 


Alabama Polytechnic Institute 
The film Look to Lockheed for Leader- 


ship was shown at a meeting on Septem- 
ber 16. At the same meeting Leroy 
Spearman was elected as a representa- 
tive to the Engineers’ Council. On 
October 1 a meeting was held to discuss 
a booth for the Engineers Carnival 
which was successfully held October 7. 
There are several projects planned for 
the Student Branch, one of which is to 
complete work on the school wind 
tunnel. 


Illinois Institute of Technology 


An organization meeting was held 
on November 12, at which time the 
following officers for the new Student 
Branch were chosen: Chairman—Nor- 
man Lettvin; Vice-Chairman—Harold 
J. Balhouse; and Secretary-Treasurer— 
Harry Dolfi. 


lowa State College 


The film Building a Bomber, produced 
by The Glenn L. Martin Company, was 
shown at a meeting of the Branch on 
October 15. <A short exposition was 
given by Professor Nelson on the func- 
tions and merits of the Institute and 
the activities of the Branch. This was 
followed by a report on the prospective 
picnic to be held on October 21. The 
meeting concluded with the announce- 
ment of Program Chairman Ettinger 
that the Annual Banquet would be 
held November 28 at the Sheldon Munn 
Hotel. Prof. John Akerman, Head of 
Aeronautical Engineering at the Uni- 
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versity of Minnesota, will be the speaker 
and a film will be shown. 

Dr. P. H. Carr, of the Physics De- 
partment and Director of the C.A.P. 
for Iowa State College, spoke at a meet- 
ing on November 5 on the C.A.P. and 
recounted his own experiences in cross- 
country flying, accompanying his talk 
with color slides. Chairman Fuller 
announced the ticket sales committee 
for the Annual Banquet. 


University of Kansas 


The first. meeting for the year was 
held on Thursday, October 8. At this 
meeting the faculty members of the 
Aeronautical Engineering Department 
were introduced, membership in the 
Institute was discussed, and colored 
slides of the modern fighting planes of 
all nations were shown. It was de- 
cided at that time that the membership 
drive would conclude on November 5. 
The next meeting will be held on Thurs- 
day, November 19. At this time a paper 
on rotating wing aircraft will be pre- 
sented and officers for the present year 
will be elected. 


University of Minnesota 


The purpose of the first meeting of 
the year on October 14 was to acquaint 
the students, especially the incoming 
freshmen, with the faculty members of 
the Aeronautical Department and with 
the aims and program of the I.Ae.S. 
Faculty members were introduced by 
the Chairman, Mr. Gene Dugan, after 
which two motion picture “shorts” were 
presented. 


North Carolina State College 


The Student Branch held an initia- 
tion of new members in the Aeronau- 
tical Engineering Laboratory on No- 
vember 3. This was followed by a show- 
ing of the film Unfinished Rainbows. 
Plans are being made to hold a dance 
and party for the Branch on November 
20. 


University of Oklahoma 


W. R. Baker, Jr., delivered a talk at 
a meeting on October 4 on his experi- 
ences of the past summer while em- 
ployed by Curtiss-Wright Corporation. 

A lecture on the “Performance-Econ- 
omy-Weight Analysis” of the prelimi- 
nary design of an airplane was de- 
livered by T. P. Higgins at a meeting 
on October 27. The operation of drop 
hammers was discussed by Joe Powell. 
At the same meeting the film Stalling 
Characteristics of the Lockheed 14 was 
shown. In the business meeting that 
followed Mr. Liebermann was ap- 
pointed Chairman of the Membership 
Committee and Ralph D. Hodge was 
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appointed to be in charge of publicity. 
At the request of the Undergraduate 
Life Committee of the University a 
motion was made and passed to reduce 
the number of meetings to one a month. 


Princeton University 


A new I.Ae.S. Student Branch was 
organized at Princeton at a meeting 
held on November 5, at which time the 
following officers were elected: Chair- 
man—Kenneth D. Miller, Jr.; Vice- 
Chairman—Charles Byron Gordon; and 
Secretary - Treasurer—Peter Malcolm. 
Professor A. A. Nikolsky was elected 
Honorary Chairman. At the same ses- 
sion the film Conquest of the Air was 
shown. 


The University of Texas 


At « meeting on October 14 the fol- 
lowing officers were elected: Chair- 
man—Ruben E. Kappler; Vice-Chair- 
man—Frank McBee; Secretary—Louis 
C. Lechenger; and Treasurer—Carl 
Maurer. Dr. M. J. Thompson was 
elected Honorary Chairman. The pro- 
gram concluded with a presentation of 
The Glenn L. Martin Company’s film 
Building a Bomber. 


New Corporate Members 


During the past month the follow- 
ing companies have become affiliated 
with the Institute as Corporate Mem- 
bers: 


Aero Parts Manufacturing Com- 
pany, one of the principal American 
producers of airplane parts and sub- 
assemblies, such as cowls, nacelles, 
wing sections and empennages. Be- 
sides turning out products in accord- 
ance with drawings and specifications 
submitted by airplane firms, this 
Company often participates in design. 
During the current year it has also 
inaugurated an experimental division 
that is engaged in the development of 
an advanced type of combat aircraft. 


Airesearch Manufacturing Com- 
pany, which is now manufacturing 
several heat transfer products. It is 
now manufacturing and furnishing to 
manufacturers of military planes large 
quantities of engine oil cooling sys- 
tems, engine air intercoolers, super- 
charger aftercooling systems, auto- 
matic exit flap control systems and 
various other heat transfer products. 
It has also perfected a cabin pressure 
regulating system. The company 
maintains one of the largest pri- 
vately owned high-altitude labora- 
tories for the research and develop- 
ment of specialized high-altitude 
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equipment. Its facilities include a 
complete laboratory for conducting 
research and development work in 
the heat transfer field, including a 
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refrigerated wind tunnel capable of 
reproducing wind velocities to 300 
m.p.h. and maintaining a constant 
temperature of —90°F. 


News of I.Ae.S. Members 


Merrill C. Meigs, Hon.M.I.Ae.S., re- 
signed on November 15 from the staff of 
the War Production Board. Having been 
in government service for the past two 
years, first as Chief of the Aircraft Branch 
of O.P.M. and then as Deputy Director of 
the Aircraft Production Division of 
W.P.B., Mr. Meigs will return to his pre- 
vious position with the Hearst Corpora- 
tion in Chicago. Chairman Donald M. 
Nelson of W.P.B. announced acceptance 
of Mr. Meigs’ resignation “with particular 
regret.” 

During a recent inspection trip to Eng- 
land, from which he returned in mid- 
November, Theodore P. Wright, F.I.Ae.S. 
and Past-President of the Institute, was 
made an Honorary Fellow of the Royal 
Aeronautical Society at a private dinner 
held by the Society in London. Mr. 
Wright was head of a mission to England 
composed of prominent American aircraft 
manufacturers and engineers. While 
there, he was received in audience by King 
George. Since its formation in 1866, the 
Royal Aeronautical Society has honored 
only 15 persons with the designation Hon- 
orary Fellow. The other Americans who 
have been made Honorary Fellows are 
Orville Wright, Hon.F.I.Ae.S, Dr. J. C. 
Hunsaker, Hon.F.I.Ae.S., and Lester D. 
Gardner, F.I.Ae.S, 


T. P. Wright. 


T. P. Wright was associated with the 
Curtiss-Wright companies since World 
War I. He was made Chief Engineer of 
Curtiss Aeroplane & Motor Co. in 1925 
and from 1934 was Director of Engineer- 
ing, Chairman of the Engineering Plan- 
ning and Policy Committee, and a Vice- 
President of Curtiss-Wright Corp. In 


1940 he resigned from Curtiss-Wright to 
devote full time to work for government 
agencies concerned with wartime aircraft 
production. He was a member of the 
National Defense Council, then Assistant 
Chief of the Aircraft Branch, O.P.M. 
Since the formation of the War Production 
Board, he has been a Deputy Director of 
its Aircraft Production Division. 

I. Machlin Laddon, F.I.Ae.S., Vice- 
President and General Manager of Con- 
solidated Aircraft Corp., has been elected 
a Vice-President of Vultee Aircraft, Inc., 
by its Board of Directors. Mr. Laddon 
will continue in his present position with 
Consolidated, with which he has been 
associated since 1927. Working control of 
the Consolidated company was acquired 
by Vultee Aircraft, Inc., about a year ago. 

C. H. Dolan, A.F.I.Ae.S., has been 
elected the new President and General 
Manager of Rearwin Aircraft Corp. follow- 
ing the sale of the company in October to 
a New York group of which Mr. Dolan is 
a member. He has been well known as a 
pilot, aeronautical engineer and manu- 
facturer for the past 30 years. He was re- 
cently General Manager of the Aviation 
Division, Chicago Pneumatic Tool Co. 

Stanley H. Evans, A.F.I.Ae.S., formerly 
Director of Engineering, Ryan School of 
Aeronautics, left for England last month 
to accept a commission in the Technical 
Service of the Royal Air Force. 

Frederick J. Knack, A.F.I.Ae.S., has 
left G & A Aircraft, Inc., of which he had 
been Chief Engineer since August, 1941, 
to become Project Engineer on the staff of 
Fairchild Aircraft Div., Fairchild Engine 
& Airplane Corp 

R. B. C. Noorduyn, A.F.I.Ae.S., Vice- 
President and General Manager, Noovr- 
duyn Aviation Ltd., has been elected 
President of the Air Industries & Trans- 
port Association of Canada. 

Harry G. Spillinger, A.F.I.Ae.S., who 
had been Experimental Test Engineer at 
Lawrance Engineering & Ivesearch Corp. 
since 1931, has been commissioned a 
Major in the Army Air Forces and assigned 
to the Engineering Section, Materiel Cen- 
ter, Wright Field. 

T. E. Tillinghast, A.F.I.Ae.S., has been 
elected President of the United Aircraft 
Service Corp., a subsidiary that serves as 
the service and installation organization 
for the products of the various divisions of 
United Aircraft Corp. Mr. Tillinghast 
also continues as Sales Manager of Pratt 
& Whitney Aircraft Div. of United. 

Clarence M. Belinn, M.I.Ae.S., Vice- 
President of Hawaiian Airlines, Ltd., is in 
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charge of the Mechanic Training Program 
of the Airlines War Training Institute. 

Vincent Bendix, M.I.Ae.S., formerly 
President of Bendix Aviation Corp., has 
has been elected Chairman of the Board of 
Langley-Mills Aircraft Corp. 

Charles E. Chapel, M.I.Ae.S., has left 
the Twentynine Palms Air Academy, 
where he was Educational Director of the 
Army Air Forces School of Motorless 
Flight, to become a Senior Aeronautical 
Engineer in the Aerodynamics Section, 
Engineering Dept., Consolidated Aircraft 
Corp. 

Formerly Sales Engineer for Wright 
Aeronautical Corp., Major John B. Jacob, 
M.I.Ae.S., of the U.S. Marine Corps Re- 
serve, is now on active military duty. 

Ralph W. Kenyon, M.I.Ae.S., formerly 
C.A.A. Inspector at Cessna Aircraft Co., 
has joined the Gould Aeronautical Div. of 
Pratt-Read Co. as Quality Manager. 

John M. Luther, M.I.Ae.S., who was 
Assistant Chief Engineer and later Chief 
Liaison Officer for the Wichita Div. of 
Globe Aircraft Corp., has left this com- 
pany to become a Project Engineer for 
Eastern Aircraft (Linden) Div. of General 
Motors Corp. 

I. S. Randall, M.I.Ae.S., Assistant to the 
Chairman of the Board of Transcontinen- 
tal & Western Air, Inc., has been granted 
leave from T.W.A. to become General 
Manager of the Aircraft War Production 
Council, East Coast, Inc., which now has 
headquarters at Rockefeller Center in 
New York City. Mr. Randall has been 
associated with T.W.A. since August, 
1938, when he joined the company as 
Eastern Regional Manager. He had been 
Assistant to the Chairman since April, 
1940. 


I. S. Randall. 


Carl W. Scott, M.I.Ae.S., formerly a 
Design Engineer with the Airplane Divi- 
sion, Curtiss-Wright Corp., has joined the 
Aircraft Development Division of General 
Motors Corp. as an Aeronautical Engi- 
neer. 

Former President of American Airlines, 
C. R. Smith, M.I.Ae.S., who is now Chief 
of Staff of the Army Air Forces Air Trans- 
port Command, has been nominated for 
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promotion from Colonel to the temporary 
rank of Brigadier General. 

Robert D. Spencer, M.I.Ae.S., has joined 
The General Tire and Rubber Company as 
Manager of Aeronautical Sales and Engi- 
neering. He will direct all aviation tire de- 
sign and engineering and contact aviation 
manufacturers as aeronautical sales direc- 
tor. Mr. Spencer has had seven years’ ex- 
perience in the aircraft industry with Bell 
Aircraft, Consolidated, Curtiss-Wright 
Airplane Div., Vultee and recently with 
McDonnel Aircraft. He participated in 
the design of several Vultee military 
models and of the Curtiss C-46 military 
cargo plane. 

George H. Tweney, M.I.Ae.S., Acting 
Director of the Department of Aeronau- 
tics, University of Detroit, was awarded 
the degree of Master of Science by the 
University of Michigan last October. He 
majored in aircraft structures. 

John H. Wright, M.I.Ae.S., has left the 
faculty of Virginia Polytechnic Institute 
where he was Director of Aeronautics and 
has been commissioned a Major in the 
Army Air Forces. 

Vincent E. Caswell, formerly a Stress 
Engineer with Vultee Aircraft, Inc., now 
has a similar position with the Aircraft 
Div. of Universal Moulded Products 
Corp. 

Floyd M. Dean is now a Pilot with 
Northwest Airlines. 

John M. English, who had been serving 
the British Air Commission as its Resident 
Technical Officer at Lockheed Aircraft 
Corp., is now on the staff of Lockheed as 
Specification Engineer. 

Edwin R. Fay, recently an Apprentice 
Engineer, Vought-Sikorsky Div., United 
Aircraft Corp., is now in the Army Air 
Forces. 

Elmer P. Guth has joined the staff of 
field service engineers of Pump Engineer- 
ing Service Corp., a division of Borg- 
Warner Corp. He came to his new con- 
nection from the Waco Aircraft Co. where 
he was a hydraulic engineer, also serving 
as group leader on flaps and flap control. 
Before that, he was a designer with the 
White Motor Co. 

Charles S. Hughes, now a Lieutenant in 
the United States Marine Corps was cited 
recently for bravery and distinguished 
service at Guadalcanal. 

The appointment is announced of 
Cameron N. Lusty as Chief Engineer of 
Mercury Aircraft Corp. and of Lloyd 
Manufacturing Co. He was formerly 
Stress Analyst at Taylorcraft Aviation 
Corp. 

Hermogenes S. Manuel has joined the 
Research Engineering Dept. of the Curtiss- 
Wright Corp., Propeller Div. His former 
connection was with Francisco & Jacobus, 
working on the design of industrial equip- 
ment and industrial process layouts. 

Lee Ben Min has been appointed an 
Aeronautical Engineer at the Naval Air- 
craft Factory, Philadelphia Navy Yard, 
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R. D. Spencer. 


following a term in aircraft power plant 
engineering at the Aeronautical Research 
laboratory, University of Kentucky. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publication 
of the list in the last issue of the Review. 


Transferred to Associate Fellow Grade 


Depew, Richard Henry, Jr., Executive 
Vice-Pres. & General Mgr., Taylorcraft 
Aviation Corporation. 

Hospers, John Johannes, Sales, Service 
& Operations Mgr., Vought-Sikorsky Air- 
craft Div., United Aircraft Corp. 

Mohyla-Mokrzycki, Gustaw Andrzej, 
M.Ae.8.; Prof. Ord., Aero Dept., Warsaw 
Inst. of Technology; Engineer, Aircraft 
Div., National Steel Car Corp. Ltd., 
Canada. 

Parkinson, Leslie Rendall, Ae.E.; Lt. 
(j.g.), U.S.N.R. 


Elected to MEMBER Grade 


Abbott, Ira Herbert, B.S. in Ae.E.; Sr. 
Aero Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Bittner, Raymond Albert, B.S. in Ae.E.; 
Asst. Aero. Engineer, Army Air Forces, 
Materiel Center. 

Campbell, William Flint, B.A.; Jr. Re- 
search Engineer, National Research Coun- 
cil, Canada. 

Fick, Clifford George, B.S. in E.E.; 
Asst. Designing Engineer, General Elec- 
trie Co. 

Fuller, Frederic Edwin, Ph.D.; Chief 
Stress Analyst, Ranger Aircraft Engines 
Div., Fairchild Engine & Airplane Corp. 

Grimes, David Lee, B.M.E.; 2nd Lt., 
Asst. Director of Plastic Research for Air- 
craft Materiel Command, U.S. Army Air 
Forces. 

Hall, Theodore Parsons, M.S.; Chief 
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Chief Installation Engineer at the AiRe- 
search Manufacturing Co. is the new 
title of Charles W. Morris, who was 
formerly Supercharger Engineer at Gen- 
eral Electric Co. 

Millard F. Perry has been commissioned 
a Lieutenant in the Army Air Forces and 
assigned as Project Engineer Officer in the 
Propeller Laboratory, Experimental Engi- 
neering Section, Materiel Command, 
Wright Field. 

John D. Rittweger has taken up new 
duties as a draftsman in the Vought- 
Sikorsky Aircraft Div., United Aircraft 
Corp., having transferred from similar 
work at the Vega Aircraft Corp. 

Douglas G. Thompson is now a Captain 
in the Army and has been assigned as an 
Instructor at an Anti-Aircraft School. 

Lt. Edmund G. Wodrich is now as- 
signed to the Structures Unit of the Air- 
craft Laboratory, Army Air Force Ma- 
teriel Center of Wright Field. 


Elected 


Development Engineer, Consolidated Air- 
craft Corp. 

Hansen, Walter, B.S. in M.E.; Struc- 
tural Engineer, Vought-Sikorsky Aircraft 
Div., United Aircraft Corp. 

Hoffman, Samuel Kurtz, B.S. in M.E.; 
Chief Engineer, Lycoming Div., The Avia- 
tion Corp. 

Jones, Vern Russell, A.M.; Instructor 
of Aeronautics, Tri-State College. 

Keelaghan, Joseph Kevin, B.Sc.; Stress 
Engineer, Hawker Aircraft Ltd. 

Kuyper, William Walvoord, B.S. in 
E.E.; Asst. Engineer, General Electric 
Co. 

Levy, Gabriel S., M.Sc.; Jr. Research 
Engineer, National Research Council, 
Canada. 

Luttman, Horace Charles, B.A.; Asst. 
Chief Inspector, Aircraft, British Air 
Commission. 

Nilakantan, Parameswar, D.Sc.; Grad. 
Student, Aero. Engineering, Calif. Inst. of 
Technology; Research Asst. in Physics, 
Indian Inst. of Science, India. 

Planiol, Andre Paul Eugene, D.Sc.; 
Vice-Pres., Stratos Corp. 

Rendel, Terence Blair, B.A. in E.; 
Principal Technical Officer, British Air 
Commission. 

Rifenbergh, C. Morgan, Research & 
Devpt. Engineer, Federal Telephone & 
Radio Corp. 

Sandstrom, Roy Joe, B.S. in Ae.E.; 
Structures Group Leader, Bell Aircraft 
Corp. 

Sangster, William Alexander, S.M.; 
Structures Research Group Engineer, 
Vega Airplane Corp. 

Stieglitz, William Irving, S.B. in Ae.E.; 
Chief Aerodynamicist, Fleetwings, Inc. 

Weber, Willis Waldo, B.S. in Comm.; 
Capt., U.S. Army; Asst. Director Ground 
Training & Librarian, Minter Field. 


Whitney, Joel Marston, B.S. in M.E.; 
Registrar, Ryan School of Aeronautics. 

Wimer, Howard Dudley, Jr., Asst. 
Chief, General Structures Dept., Edward 
G. Budd Mfg. Co. 

Wood, Benjamin DeKalbe, Ph.D.; 
Prof. of Collegiate Educational Research, 
Columbia Univ.; Chairman, Joint Ad- 
visory Comm. on Aviation Education of 
C.A.A. & U.S. Office of Education. 


Transferred to MEMBER Grade 


Goldman, George M., B.S.E.; Asst. 
Aero. Engineer, Army Air Forces, Ma- 
teriel Center. 

Norris, Eugene Wesley, B.S. in M.E.; 
Technical Dept., Aero. Chamber of Com- 
merce of America, Inc. 

Wrigley, Walter, Sc.D.; Project Engi- 
neer, Sperry Gyroscope Co., Inc. 


Elected to Industrial Member Grade 


Green, Daniel Crandall, B.S. in E.E.; 
Chairman of the Board, Cleveland Pneu- 
matic Tool Co. and Cleveland Pneumatic 
Aerol, Inc. 

Kassler, Charles Moffat, Jr., Group 
Leader, Douglas Aircraft Co., Inc. 

Russell, Joseph John, Chief Inspector, 
Aircraft Div., Canadian Car & Foundry 
Co., Canada. 

Smith, Bowen Hunt Bancroft, Secretary, 
Casey Jones School of Aeronautics, Inc. 


Elected to Technical Member Grade 


Axtell, George Clifton, Jr.; Capt., 
U.S.M.C.R., Av(C), Meteorological Stu- 
dent, P.G.S., U.S. Naval Academy. 

Bajkowski, Frank Walter, B.Ae.E.; Jr. 
Stress Analyst, Lockheed Aircraft Corp. 

Bezdecheck, William Dionecious, Jr., 
Stress Engineer, Douglas Aircraft Co., Inc. 

Blakely, Matthew Louis, B.S. in C.E.; 
Stress Engineer, Boeing Aircraft Co. 

Collins, Frank Thomas, M.E.; Stress 
Analyst, Douglas Aircraft Co., Inc. 

Coverston, Carl, Jr. Stress Analyst, 
Ryan Aeronautical Co. 

Dickey, Robert Richard, B.S. in M.E.; 
Stress Engineer, Boeing Aircraft Co. 

DuBois, Robert Gerard, B.S. in Ae.E.; 
Jr. Aero. Engineer, Materiel Command, 
U.S. Army Air Forces. 

Feldman, Howard, Design Engineer, 
Aviation Div., Snead & Co. 

Fell, Charles Linwood, B.S. in G.E.; Ist 
Lt., Asst. Project Engineer, Experimental 
Engineering Section, Materiel Command, 
U.S. Army Air Forces. 

Gade, Richard Henry, B.S. in C.E.; 
Asst. Chief of Structures, Fleetwings, Inc. 

Hanson, Adolph Martin, Jr., Engineer- 
ing Loftsman, Airplane Div., Curtiss- 
Wright Corp. 

Hinton, Sanford Hugh, Jr. Flight Ana- 
lyst, American Airlines, Inc. 

Holmes, William Charles, Jr., A.B. in 
M.E.; Lt.(j.g.), U.S.N.R.; Asst. Flight 
Test Officer, U.S. Naval Air Station. 

Jonas, Julius, M.S. in Ae.E.; Power 
Plant Engineer, Beech Aircraft Corp. 
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Kieran, William Philip, Trouble Investi- 
gator, Noorduyn Aviation Ltd., Canada. 

Kirkpatrick, Robert Jamison, B.S. in 
M.E.; 2nd Lt., Experimental Engineering 
Section, Materiel Command, U.S. Army 
Air Forces. 

Lehman, Frederick Goodwin, S.M. in 
C.E.; Stress Analyst, Propeller Div., 
Curtiss-Wright Corp. 

Mackey, Donald James, B.Sc. in C.E.; 
Sr. Stress Analyst, The Glenn L. Martin 
Co. 

Mar, James, B.S. in C.E.; Research 
Engineer, Research Lab., Curtiss-Wright 
Corp. 

Morelli, James Fred, B.Sc. in Ae.E.; 
Stress Engineer, Noorduyn Aviation Ltd., 
Canada. 

Morris, Herbert Andrew, General Test 
Engineer, Airplane Div., Curtiss-Wright 
Corp. 

Pugh, Ralph Meredith, B.Ae.E.; Stress 
Analyst, Republic Aviation Corp. 

Rafalsky, Lloyd Alvis, Civilian Training 
Specialist, Army Air Forces, War Dept. 

Robinson, James Dungan, Jr., Asst. 
Group Engineer, The Glenn L. Martin Co. 

Schneider, Irving, Design Engineer, 
Snead & Co. 

Springer, Richard Miller, B.S.E.; Aero- 
dynamic Research Engineer, Bell Aireraft 
Corp. 

Stern, Robert Gottlieb, B.S. in Eng. 
Phys.; Wind Tunnel Engineer, Airplane 
Div., Curtiss-Wright Corp. 

Strandberg, Joel Erick, B.S.; Stress 
Analyst, Lockheed Aircraft Corp. 

Strong, Edward Walters, B.S. in Ae.E.; 
Ensign, U.S.N.R.; Asst., Aerodynamics 
Dept., Bureau of Aeronautics, Navy Dept. 

Wood, Jack Whitnell, B.S. in Ae.E.; 
Apprentice Engineer, Boeing Aircraft Co. 


Transferred from Student to Technical 


Member Grade 


Adams, Alfred Anthony, B.S. in Ae.E.; 
Aero. Engineer, Airplane Div., Curtiss- 
Wright Corp. 

Allen, Edwin Clinton, B.S. in M.E; 
2nd Lt., U.S. Army Air Forces. 

Berk, Edward Joseph, B.S. in Ae.E.; 
Technical Analyst, Goodyear Aircraft 
Corp. 

Berkowitz, Harry Abraham, B.Ae.E.; 
2nd Lt., Flight Engineering Instructor, 
US. Army Air Forces. 

Berson, Raymond, B.Ae.E.; Engineer, 
G. & A. Aircraft, Inc. 

Bonney, Everard Arthur, M.S. in Ae.E.; 
Sr. Research Asst., Lockheed Aircraft 
Corp. 

Brandle, Walter, Draftsman, The Glenn 
L. Martin Co. 

Braslow, Albert Louis, B.A.E.; Jr. Aero. 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Chvosta, Jerry Frank, B.S. in M.E.; Re- 
search Asst., Case School of Applied 
Science. 

Crouch, Jack, Structural Design Engi- 
neer, McDonnel Aircraft Corp. 

Di Lello, John, Aircraft Designer, Fair- 


child Aircraft Div., Fairchild Engine & 
Airplane Corp. 

Durrant, Archibald Stewart, B.S. in 
Ae.E.; Draftsman, The Glenn L. Martin 
Co. 

Fine, Marvin Milton, B.Ae.E.; Liaison 
Engineer, The Glenn L. Martin Co. 

Fishbeck, Donald Basse, Apprentice 
Maintenance Engineer, American Export 
Airlines, Inc. 

Gagarin, Serge Serge, B.A.; Detail & 
Layout Design Engineer, Vought-Sikor- 
sky Aircraft Div., United Aircraft Corp. 

Gawlik, Richard William, Draftsman, 
The Glenn L. Martin Co, 

Gilstad, Douglas Allan, B.Ae.E.; Stress 
Analyst, Airplane Div., Curtiss-Wright 
Corp. 

Gustafson, Frank Tracy, B.Ae.E.; En- 
gineer, Boeing Aircraft Co. 

Hackenberger, George Ingersoll, Jr., 
Draftsman, Fairchild Aircraft Div., Fair- 
child Aircraft & Engine Corp. 

Halperin, Herbert, B.A.E.; Propeller 
Designer & Stress Analyst, Bartlett Hay- 
ward Div., Koppers Co. 

Hayford, John Taylor, B.Ae.E.; Ap- 
prentice Flight Engineer, Pan American 
Airways System. 

Hazard, William Scribner, B.S. in Ae.E.; 
Research & Devpt. Engineer, Goodyear 
Aircraft Corp. 

Helfman, Sidney, B.A.E.; Blade De- 
signer, Koppers Co. 

Hovey, Robert Wellington, M.E.; Aero- 
dynamicist, El Segundo Div., Douglas 
Aircraft Co., Ine. 

Kenger, Arthur, B.Ae.E.; Stress Ana- 
lyst, Airplane Div., Curtiss-Wright Corp. 

Kenger, Leonard, B.A.E.; Stress Ana- 
lyst, Airplane Div., Curtiss-Wright Corp. 

Levine, Ralph, B.A.E.; Aero. Engineer, 
G. & A. Aircraft Corp. 

Melker, Irving David, B.A.E.; Aero- 
dynamicist, G. & A. Aircraft Corp. 

Murray, John Burns, B.S. in Ae.E.; 
Engineering Draftsman, Vought-Sikorsky 
Aircraft Div., United Aircraft Corp. 

Myroniuk, John, B.Ae.E.; Engineer, 
G. & A. Aircraft Corp. 

Oaklander, Harold, Asst. Flight Engi- 
neer (in training), American Export Air- 
lines. Ine. 

O’Connor, William O., Detail Designer, 
Fairchild Aviation Div., Fairchild Aircraft 
& Engine Corp. 

Potthoff, Ray William, B.S. in Ae.E.; 
Engineer, Fabric Design Dept., Goodyear 
Aircraft Corp. 

Shaver, John Willard, B.S. in A.E.; 
Ensign, U.S.N.R. 

Smith, James Vincent, B.Ae.E.; Engi- 
neering Trainee, Wright Aeronautical 
Corp. 

Spicer, Robert Clayton, Draftsman, 
Change Group, Engineering Dept., 


Vought-Sikorsky Aircraft Div., United 
Aircraft Corp. 

Spitz, Jan Anthony, Graduate, Academy 
of Aeronautics. 

Trout, Ray Gilbert, B.S. in Ae.E.; En- 
gineer, Taylorcraft Aircraft Corp. 
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Whatley, Kenneth Fountain, Engineer, 
American Export Airlines, Inc. 

Young, Raymond A., B.S. in Ae.E.; 
Flight Test Engineer, Airplane Div., 
Curtiss-Wright Corp. 


Elected to Affiliate Grade 


Correa, Jorge, North Aviation Co. 

Giles, Cedric Byron, N. Y. Telephone 
Co. 

Jones, Thomas Charles, Trainee, Flight 
Test Div., Sales Engineering Dept., Pratt 
& Whitney Aircraft Div., United Aircraft 
Corp. 

Kicherer, Charles Malcolm, Standards 
& Materials Engineer, Grumman Aircraft 
Engineering Corp. 

Lavalle, Adolfo Guido, 2nd Lt., Argen- 
tine Army Reserve; Lawyer. 

May, Walter Max, B.S.; Engineer, Re- 
search Section, General Engineering Dept., 
Mack Mfg. Corp. 

Parker, Tom Leslie, Special Representa- 
tive, Summerill Tubing Co. 

Parraga. T., Gonzalo. 

Wulsin, Lucien, M.E.E.; President, The 
Baldwin Co. 

y De La Torre, Alfonso Alvarez, Me- 
chanic, Cia Mexicana de Aviacion, 8.A., 
Mexico. 


Necrology 


WILLOUGHBY Nason HAMMOND 


W. N. Hammond, M.I.Ae.8., died on 
September 15, 1942, in Washington, 
D.C. He was born in Moline, IIl., on 
January 18, 1908. 

Mr. Hammond was graduated from 
the U.S. Engineering School of Kansas 
City, Mo., in 1932 and was instructor 
in engineering mathematics, aerody- 
namics and stress analysis at this school 
until 1936. During this period he also 
served as a stress analyst for Hugh L. 
Thompson Engineering Co. of the same 
city. He then studied at Lawrence In- 
stitute of Technology, from which he 
received degrees of B.S. in Aeronautical 
Engineering and Bachelor of Aeronau- 
tical Engineering. Following gradua- 
tion he joined the Technical Develop- 
ment Division of the Civil Aeronautics 
Administration as an Assistant Aero- 
nautical Engineer, transferred to the 
Navy Bureau of Aeronautics as an As- 
sociate Aeronautical Engineer, and later 
returned to the C.A.A. where he served 
as Head of Aerodynamics in the Techni- 
cal Division. 

Mr. Hammond had written numerous 
technical articles for aeronautical maga- 
zines. 


Eric LILJENCRANTZ 


Comdr. Eric Liljencrantz, Medical 
Corps, U.S. Naval Reserve, an Asso- 
ciate Fellow of the Institute, was killed 
on November 5, 1942, at Pensacola, 
Fla., in the crash of a plane in which 
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he was making a flight for medical re- 
search purposes. He was Head of the 
Aviation Section, Research Division, 
Bureau of Medicine and Surgery, Navy 
Dept. 

Commander Liljencrantz, who was 
commissioned to this rank in the Naval 
Reserve, MC-V(S), in July, 1938, was 
born at Oakland, Calif., on November 6, 
1902. He took premedical courses at 
the University of California, Williams 
College and Stanford University, re- 
ceiving a Bachelor of Arts degree from 
Stanford in 1925, and continued at the 
Medical School of Stanford University 
where he received his Doctorate in 
Medicine in 1929. Following two years 
as a voluntary assistant in the surgical 
clinics of the Universities of Kiel and 
Berlin, he took up general medical prac- 
tice in Oakland and served on the Sur- 
gical Staff of Alameda County Hospi- 
tals. 

In 1935, Commander Liljencrantz 
joined the staff of the Stanford Uni- 
versity School of Medicine and was 
Assistant Professor of Medicine and 
Chief of the Tumor Clinic until Novem- 
ber, 1940, when he reported for active 
duty with the Navy. During this time 
he also served as Consultant in Neo- 
plastic Diseases at the U.S. Naval Hos- 
pital, Mare Island, and the U.S. Marine 
Hospital, San Francisco. From 1938 
he was Flight Surgeon for the Pacific 
Division of Pan American Airways, 
conducting a research program on flight 
fatigue and making medical inspection 
flights over the company’s routes from 
San Francisco to Honolulu, Guam, Ca- 
vite, Canaco and Hongkong. 

The naval service of Commander Lil- 
jencrantz began in November, 1931, 
when he was commissioned a Lieutenant 
(j.g.), MC-V(G), in the Naval Reserve. 
He served on active training duty at 
the Naval Medical School and on nu- 
merous fleet and shore assignments. He 
was certified as Naval Flight Surgeon 
No. 15. He conducted investigations 
on carbon-monoxide hazard to flight 
personnel, the problems of night vision 
and other subjects in aviation medicine. 
In his last assignment in the Navy 
which he had held since April, 1942, he 
was in charge of all medical research for 
naval aviation. 

Commander Liljéncrantz was Editor 
of the Cancer Handbook published by 
Stanford University in 1939. In addi- 
tion to numerous confidential reports 
on aviation medical research, papers 
by him have appeared in the Proceed- 
ings of the U.S. Naval Institute and in 
the Journal of Aviation Medicine, pub- 
lished by the Aero Medical Association, 
of which he was a prominent member. 
He was also a member of the California 
Academy of Medicine, the American 
Medical Association, the Western As- 
sociation of Industrial Physicians and 
Surgeons (of which he was a Director 
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in 1940), the U.S. Naval Institute, and 
the U.S. Naval Reserve Officers Associa- 
tion. 


Personnel Opportunities 


This column is for the use of indivi- 
dual members of the Institute seeking 
new connections and organizations of- 
fering employment to aeronautical spe- 
cialists. Any member or organization 
may have requirements listed without 
charge by writing to the Secretary of the 
Institute. 


WANTED 


Analytical Chemists for supervisory 
and routine work in Engineering De- 
partment of large East Coast air- 
craft-engine company. Previous ex- 
perience desirable but not required. 
Applications are not solicited from 
persons already employed in war 
work. Address inquiries to Box 177, 
Institute of the Aeronautical Sci- 
ences. 


Research Engineer capable of han- 
dling stress analysis and performance 
calculations, who has had a wide ex- 
perience in engine development and 
manufacture, Diesel preferable. Also 
two Project Engineers capable of fol- 
lowing through detailing manufactur- 
ing test and development of special 
components. Stress analysis and per- 
formance analysis are not essential 
but would be very useful. Location 
in Canada. Address inquiries to Box 
176, Institute of the Aeronautical 
Sciences. 

Aeronautical Engineers with ex- 
perience, training, or interest in flight 
testing and performance calculation 
wanted in Washington office, Flight 
Engineering and Factory Inspection 
Division, Civil Aeronautics Adminis- 
tration, for important war work lead- 
ing to permanent positions. Inter- 
ested applicants should communicate 
directly. 

Chief Draftsman, 5 to 10 years’ ex- 
perience in mechanical products. 
Background in lining up drafting as- 
signments, records, engineering refer- 
ence material, coordination of blue- 
printing with production, _ ete. 
Experience in training methods in 
developing new drafting personnel 
helpful. Write or apply personally. 
Personnel Dept (7th Floor), Sim- 
monds Aerocessories, Inc., 21-10 49th 
Avenue, Long Island City, N. Y. 

Layout Men and Stress Analysts, 
three to four years aircraft experience 
essential, wanted by established east- 
Address in- 
quiries to G & A Aircraft, Inc., Pit- 


cairn Field, Willow Grove, Pa. 


Airplane Operations Analyst for 
work in connection with (1) the pre- 
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liminary design of military and com- 
mercial cargo and passenger transport 
airplanes, and (2) the military opera- 
tion of current-production cargo 
planes. Aeronautical engineering 
training and air-line operations train- 
ing or experience are desirable. Per- 
sons applying for this position should 
be qualified to work independently 
on the analysis of transport air-line 
operation efficiency and operating 
cost. Address inquiries to Box 173, 
Institute of the Aeronautical Sciences. 

Executive Assistant, capable man 
with management experience to act 
as Assistant to the President. In- 
quiries will be held strictly confiden- 
tial and should be made to the Office 
Manager, McDonnell Aircraft Corp., 
St. Louis, Mo. 

Sales Manager, must have con- 
siderable sales and aircraft experi- 
ence. Please give qualifications, ref- 
erences and salary desired. Inquiries 
will be held strictly confidential and 
should be made to the Office Manager, 
McDonnell Aircraft Corp., St. Louis, 
Mo. 

Stress Analysts wanted by a large, 
well-known manufacturer of high- 
speed military aircraft, situated in 
Indiana. Only men with at least two 
years’ experience who are not now 
employed in defense work or who 
can secure a release from their present 
employer need apply. Make applica- 
tion in writing, giving all particulars, 
and send to Box 170, Institute of the 
Aeronautical Sciences. 


Metallurgist to take complete 
charge of Materials Laboratory with 
leading aircraft engine manufacturer. 
Must be familiar with modern heat- 
treat methods. Mid-west location. 
No application sought from persons 
employed in war production work 
except with approval of present em- 
ployers. Address Box 169, Institute 
of the Aeronautical Sciences. 

Test Pilot wanted by leading air- 
craft. engine manufacturer in East. 
Must be capable of operating 1,000 
hp., single-engined airplane. Engi- 
neering background desirable but not 
necessarily required. No applica- 
tions sought from persons employed 
in war work except with approval of 
present employers. Address Box 168, 
Institute of the Aeronautical Sci- 
ences. 

Instructor or Assistant Professor 
for Airplane Design, Stress Analysis 
and Modern Aircraft Structural The- 
ory in order to fill existing vacancy 
in regular staff of Aeronautical Engi- 
neering Department at College Sta- 
tion. Must have degree in Aeronau- 
tical Engineering and practical experi- 
ence in industry. Ample opportunity 
and encouragement are provided for 
research, as well as industrial contacts 


with the rapidly expanding aircraft 
industry in Texas. Rank and salary 
will depend upon qualifications. Ap- 
plicants now employed in defense in- 
dustry must obtain release by present 
employer before being accepted. Let- 
ter of application should include snap- 
shot together with personal data, 
educational background, and practical 
experience record in detail. Address 
replies to H. W. Barlow, Texas A. & 
M., College Station, Texas. 

The Army Air Forces has urgent 
need for personnel with an aircraft 
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engineering and maintenance back- 
ground. The prime function of this 
personnel will be the coordinating of 
Army Air Forces contractor efforts in 
the Central States in supplying main- 
tenance data, maintenance parts and 
maintenance tools as contracted. Ap- 
proximately three-fourths of the time 
of this personnel will be spent in the 
field. Interested applicants should 
file qualification briefs with the Dis- 
trict Supervisor, Central Procurement 
District, A.A.F. Materiel Center, 
8505 West Warren Avenue, Detroit, 
Michigan, marked Attention: Dis- 
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trict Air Service Command Liaison 
Officer. 

Airplane Stress Analysts, Checkers 
and Draftsmen needed to complete 
our engineering staff. Two to four 
years’ experience in aeronautical work 
required. Write for appointment 
stating education, experience, and 
salary. Snead & Company, Aeronau- 
tical Division, 421 Canal Street, New 
York. 

Aeronautical Engineers with over 
two years’ production experience on 
metal and plywood planes wanted by 
old established Western manufacturer. 
Excellent opportunity exists for ag- 
gressive, intelligent men in the post- 
war program of the company. Sala- 
ries $3,600 to $6,000 a year. Address 
inquiries to Box 178, Institute of the 
Aeronautical Sciences. 

Draftsman, preferably with instru- 
ment experience, for work on con- 
fidential projects for Army and Navy 
having vital bearing on the War ef- 
fort. Applicants must be able to 
satisfy F.B.I. regarding citizenship 
and loyalty prior to starting work. 
Residence and work will be in small 
town on Long Island. It is antici- 
pated work will be permanent. Ad- 
dress Box 157, Institute of the Aero- 
nautical Sciences. 

Engineering Instructors wanted by 
approved school in Midwest. Furnish 
qualifications, experience and snap- 
shot in first letter. Address inquiries 
to Box 152, Institute of the Aeronau- 
tical Sciences. 


AVAILABLE 


Test Pilot and Flight Research En- 
gineer, experienced, now employed, 
but available for short intervals of 
time to do additional test flying on a 
contract basis. Address inquiries to 
Box 175, Institute of the Aeronautical 
Sciences. 

Graduate Aeronautical Engineer, 
sixteen years of practical experience on 
design, development, and project en- 
gineering. Specialist in the design of 
military aircraft for both Army and 
Navy. Has served as consulting 
engineer and staff engineer of many of 
the airplanes now used by the Serv- 
ices. Desires connection as Staff or 
project engineer. Address inquiries 
to Box 174, Institute of the Aeronau- 
tical Sciences. 

Aeronautical Engineer (Ae.E.), 
twenty-six years’ experience in the 
design and construction of various 
types of military and commercial 
airplanes. Thoroughly familiar with 
Navy procedure. Interested in ad- 
ministrative or executive position 
only. Address inquiries to Box 165, 
Institute of the Aeronautical Sci- 
ences. 
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Aeronautical Engineering Review 
Durectory of 


Aircratt Products and Services 


The companies listed in this directory contribute to the support of the Institute of the Aeronautical Sciences, 
the Journal of the Aeronautical Sciences and the Aeronautical Engineering Review through Corporate Mem- 
bership dues or advertising or both. 

The Institute will appreciate any consideration that members and subscribers can give to the products or 
It will be glad to assist in obtaining complete information on listed or any other 
products or services not included. 


services of these companies. 


ADHESIVES 


AVERY ADHESIVES 

CASEIN COMPANY OF AMERICA 

FIRESTONE AIRCRAFT COMPANY 

THE B. F. GOODRICH COMPANY 

RESINOUS PRODUCTS & CHEMICAL 
COMPANY 

UNITED STATES PLYWOOD CORPORA- 


TION 
UNITED STATES RUBBER COMPANY 


AIR COMPRESSORS 
BENDIX AVIATION CORPORATION 


AIR TRANSPORTATION 


AMERICAN AIRLINES, INC. 
NORTHWEST AIRLINES, INC. 

PAN AMERICAN AIRWAYS SYSTEM 
TRANSCONTINENTAL & WESTERN AIR, 


INC. 
UNITED AIR LINES TRANSPORT COR- 
PORATION 


AIRCRAFT 


EDWARD G. BUDD MANUFACTURING 
COMPANY 

BELL AIRCRAFT CORPORATION 

BOEING AIRCRAFT COMPANY 

CONSOLIDATED AIRCRAFT CORPORA- 
TION 

CURTISS-WRIGHT CORPORATION 

DOUGLAS AIRCRAFT COMPANY, INC. 

ENGINEERING & RESEARCH CORPORA- 


TION 

FAIRCHILD AIRCRAFT DIVISION, FAIR- 
CHILD ENGINE AND AIRPLANE COR- 
PORATION 

FLEETWINGS, INC. 

GRUMMAN AIRCRAFT ENGINEERING 
CORPORATION 

LOCKHEED AIRCRAFT CORPORATION 

THE GLENN L. MARTIN COMPANY 

NORTH AMERICAN AVIATION, INC. 

NORTHROP AIRCRAFT, INC. 

REPUBLIC AVIATION CORPORATION 

UNITED AIRCRAFT CORPORATION, 
VOUGHT-SIKORSKY AIRCRAFT DIVI- 


SION 
VULTEE AIRCRAFT, INC. 


AIRPLANE STRUCTURAL 
PARTS & SUBASSEMBLIES 


EDWARD G. BUDD MANUFACTURING 
COMPANY 

DOUGLAS AIRCRAFT COMPANY, INC. 

FAIRCHILD AIRCRAFT DIVISION, FAIR- 
CHILD ENGINE AND AIRPLANE COR- 
PORATION 

FIRESTONE AIRCRAFT COMPANY 

FLEETWINGS, INC. 

INTERCONTINENT AIRCRAFT CORPORA- 
TION 

NORTHROP AIRCRAFT, INC. 

UNITED STATES PLYWOOD CORPORA- 
TION 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


AIRPORT EQUIPMENT 


AMERICAN AUTOMATIC’ ELECTRIC 
SALES COMPANY 

BENDIX AVIATION CORPORATION 

STEWART-WARNER CORPORATION 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


AIRSHIPS 
GOODYEAR AIRCRAFT CORPORATION 


ALTIMETERS 


BENDIX AVIATION CORPORATION 
KOLLSMAN INSTRUMENT DIVISION, 
SQUARED COMPANY 


ALUMINUM 
ALUMINUM COMPANY OF AMERICA 


AMMUNITION BOXES & 
CASTINGS 


ENGINEERING & RESEARCH CORPORA- 
TION 

FIRESTONE AIRCRAFT COMPANY 

FLEETWINGS, INC. 

UNITED STATES PLYWOOD CORPORA- 
TION 


ANTI-KNOCK FLUIDS 
ETHYL CORPORATION 


ARMAMENT & EQUIPMENT 


BENDIX AVIATION CORPORATION 

ENGINEERING & RESEARCH CORPORA- 
TION 

FIRESTONE AIRCRAFT COMPANY 

GENERAL AVIATION EQUIPMENT COM- 
PANY, INC. 

GENERAL ELECTRIC COMPANY 

GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 


AUTOMATIC PILOT 
SPERRY GYROSCOPE COMPANY, INC. 


BATTERIES 
FIRESTONE AIRCRAFT COMPANY 


BEARINGS 
MINIATURE PRECISION BEARINGS 


NORMA-HOFFMANN_ BEARINGS COR- 
PORATION 


BOLTS 
CONTINENTAL SCREW COMPANY 


BOMB RACKS 


SPRIESCH TOOL & MANUFACTURING 
COMPANY 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


BOOKS, TECHNICAL 
BUNHILL PUBLICATIONS, LTD. 
THE MACMILLAN COMPANY 
PYNE-DAVIDSON PRESS 
THE RONALD PRESS COMPANY 


BRAKES 
BENDIX AVIATION CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 


BUILDINGS 
UNITED STATES PLYWOOD CORPORA- 
TION 
BUSHINGS 


NATIONAL VULCANIZED FIBRE COM- 
PANY 
UNITED STATES RUBBER COMPANY 


CABIN SUPERCHARGING 
EQUIPMENT 


BENDIX AVIATION CORPORATION 
FEDDERS MANUFACTURING COMPANY, 


INC. 
GENERAL ELECTRIC COMPANY 
CABLE, CONTROL 
JOHN A. ROEBLING’S SONS COMPANY 


CABLE, ELECTRICAL 


ALUMINUM COMPANY OF AMERICA 
GENERAL ELECTRIC COMPANY 

JOHN A. ROEBLING'S SONS COMPANY 
UNITED STATES RUBBER COMPANY 


CABLE, STRUCTURAL 
JOHN A. ROEBLING’S SONS COMPANY 


CAMERAS & SUPPLIES 
FAIRCHILD AVIATION CORPORATION 


CARBURETORS 
BENDIX AVIATION CORPORATION 
CHANDLER-EVANS CORPORATION 
CASTERS 


DARNELL CORPORATION, LTD. 
STEWART-WARNER CORPORATION 


CASTINGS, DIE 
ALUMINUM COMPANY OF AMERICA 
BENDIX AVIATION CORPORATION 
STEWART-WARNER CORPORATION 


CASTINGS, SAND 
ALUMINUM COMPANY OF AMERICA 
BENDIX AVIATION CORPORATION 


CEMENT 
ATLAS POWDER COMPANY, ZAPON DI- 
VISION 
THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


CHEMICALS 
HERCULES POWDER COMPANY 
RESINOUS PRODUCTS & CHEMICAL 
COMPANY 
ROHM & HAAS COMPANY, INC. 


CIRCUIT BREAKERS 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 

ING COMPANY 
WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING COMPANY 


CLEANING COMPOUNDS 


HERCULES POWDER COMPANY 
OAKITE PRODUCTS, INC. 


CLOTHING & UNIFORMS 
UNITED STATES RUBBER COMPANY 


COLLECTOR RINGS 
— TUBE BENDING COMPANY, 
NC. 


WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


COMPASSES, NAVIGATION 
BENDIX AVIATION CORPORATION 
KOLLSMAN DIVISION, 

SQUARE D COMPAN 
SPERRY GYROSCOPE COMPANY, INC. 
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COMPASSES, RADIO 


BENDIX AVIATION CORPORATION 

FAIRCHILD AVIATION CORPORATION 

INTERNATIONAL TELEPHONE & TELE- 
GRAPH CORPORATION 


COMPRESSORS, AIR 
BENDIX AVIATION CORPORATION 


CONNECTORS, ELECTRICAL 


BENDIX AVIATION CORPORATION 

BREEZE CORPORATIONS, INC. 

CANNON ELECTRIC DEVELOPMENT 
COMPANY 

GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 


CONTROL WHEELS 


BREEZE CORPORATIONS, INC. 

THE B. F. GOODRICH COMPANY 

GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 

UNITED STATES RUBBER COMPANY 


CONTROLS _& ASSEMBLIES, 
HYDRAULIC 


ATRCRAFT ACCESSORIES CORPORATION 

BENDIX AVIATION CORPORATION 

FLEETWINGS, INC. 

PUMP ENGINEERING SERVICE COR- 
PORATION 

STANDARD AIRCRAFT PRODUCTS, INC. 

WARNER AIRCRAFT CORPORATION 


CONTROLS & CONTROL 
SURFACES 


BREEZE CORPORATIONS, INC. 
FLEETWINGS, INC 
UNITED STATES PLYWOOD CORPORA- 
TION 
COOLERS, OIL 


AIRESEARCH MANUFACTURING COM- 
PAN 

FEDDERS MANUFACTURING COMPANY, 
INC. 


CORD, SHOCK 
DOWTY EQUIPMENT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
COWLS 
CURTISS-WRIGHT CORPORATION 


CUSHIONS, SEAT 


FIRESTONE AIRCRAFT COMPANY 
UNITED STATES RUBBER COMPANY 


CYLINDER DEFLECTORS, 
BAFFLES, BRACKETS 


NATIONAL VULCANIZED FIBRE COM- 
PANY 


DAMPERS, VIBRATION 


AMERICAN FELT COMPANY 

FIRESTONE AIRCRAFT COMPANY 

THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 
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DE-ICER EQUIPMENT 


BENDIX AVIATION CORPORATION 

FIRESTONE AIRCRAFT COMPANY 

THE B. F. GOODRICH COMPANY 

PUMP ENGINEERING SERVICE COR- 
PORATION 

STEWART-WARNER CORPORATION 


DOPES 


ATLAS POWDER COMPANY, ZAPON 
DIVISION 


DYNAMOTORS 


BENDIX AVIATION CORPORATION 

GENERAL ELECTRIC COMPANY 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


ELECTRICAL EQUIPMENT 


BENDIX AVIATION CORPORATION 

GENERAL ELECTRIC COMPANY 

GUARDIAN ELECTRIC MANUFACTUR- 
ING COMPANY 

LITTELFUSE INCORPORATED 

OHMITE MANUFACTURING COMPANY 

SHALLCROSS MANUFACTURING COM- 
PANY 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


ENGINE ACCESSORIES & PARTS 


BENDIX AVIATION CORPORATION 
FEDDERS MANUFACTURING COMPANY, 


INC. 
THOMPSON PRODUCTS, INC. 


ENGINES 


ALLISON DIVISION, GENERAL MOTORS 
CORPORATION 

BENDIX AVIATION CORPORATION 

CURTISS-WRIGHT CORPORATION 

GUIBERSON DIESEL ENGINE COMPANY 

PACKARD MOTOR CAR COMPANY 

RANGER AIRCRAFT ENGINES DIVISION, 
FAIRCHILD ENGINE AND AIRPLANE 
CORPORATION 

UNITED AIRCRAFT CORPORATION, 
PRATT & WHITNEY AIRCRAFT DIVI- 
SION 

WARNER AIRCRAFT CORPORATION 


EXHAUST MANIFOLDS 
AMERICAN TUBE BENDING COMPANY, 
N 


INC. 

EDWARD G. BUDD MANUFACTURING 
COMPANY 

CURTISS-WRIGHT CORPORATION 


EXTRUSIONS, METAL & 
RUBBER 


ALUMINUM COMPANY OF AMERICA 
FIRESTONE AIRCRAFT COMPANY 

THE B. F. GOODRICH COMPANY 
UNITED STATES RUBBER COMPANY 


FABRICATED PLYWOOD 
PARTS 


DURAMOLD AIRCRAFT CORPORATION 

FAIRCHILD AIRCRAFT DIVISION, FAIR- 
CHILD ENGINE AND AIRPLANE COR- 
PORATION 

FIRESTONE AIRCRAFT COMPANY 

UNITED STATES PLYWOOD CORPORA- 
TION 


FABRICS 


ATLAS POWDER COMPANY, ZAPON DIVI- 
SION 

FIRESTONE AIRCRAFT COMPANY 

UNITED STATES RUBBER COMPANY 

WELLINGTON SEARS COMPANY 


FASTENERS 


BOOTS AIRCRAFT NUT CORPORATION 
CAMLOC FASTENER COMPANY 
CONTINENTAL SCREW COMPANY 
EATON MANUFACTURING COMPANY 
ELASTIC STOP NUT CORPORATION 
THOMPSON PRODUCTS, INC. 
UNITED-CARR FASTENER CORPORA- 
TION 


FELT 
AMERICAN FELT COMPANY 
FIBRE 
NATIONAL VULCANIZED FIBRE COM- 
PANY 
FILTERS, STRAINERS & 
ASSEMBLIES 


FEDDERS MANUFACTURING COMPANY, 
4 INC. 


FINANCIAL SERVICES 


CHASE NATIONAL BANK OF THE CITY 
OF NEW YORK 


FINISHES 


ATLAS POWDER COMPANY, ZAPON 
DIVISION 
VALENTINE & COMPANY, INC. 


FIRE EXTINGUISHERS 
WALTER KIDDE & COMPANY, INC. 


FITTINGS, CONTROL 
JOHN A. ROEBLING’S SONS COMPANY 


FLARES 
BREEZE CORPORATIONS, INC. 


FLOATS AND SKIS 
EDO AIRCRAFT CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
THE GOODYEAR TIRE & RUBBER COM- 
PANY 


FLUX 
ALUMINUM COMPANY OF AMERICA 


FLYING SUITS 
GENERAL ELECTRIC COMPANY 
UNITED STATES RUBBER COMPANY 


FORGINGS 
ALUMINUM COMPANY OF AMERICA 
WYMAN-GORDON COMPANY 


FRAMES, CHAIR 
AMERICAN TUBE BENDING COMPANY, 
INC 


FIRESTONE AIRCRAFT COMPANY 


FUEL PUMPS & SYSTEMS 
BENDIX AVIATION CORPORATION 
CHANDLER-EVANS CORPORATION 
THOMPSON PRODUCTS, INC. 


FUEL TANKS 
ALUMINUM COMPANY OF AMERICA 
FIRESTONE AIRCRAFT COMPANY 
FLEETWINGS, INC. 

THE B. F. GOODRICH COMPANY 

THE GLENN L. MARTIN COMPANY 

THOMPSON PRODUCTS, INC. 

UNITED STATES RUBBER COMPANY 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


FUELS 
THE PURE OIL COMPANY 
SHELL OIL COMPANY, INC. 
SOCONY-VACUUM OIL COMPANY 
STANDARD OIL COMPANY OF CALIFOR- 


STANDARD OIL COMPANY (INDIANA) 

STANDARD OIL COMPANY OF NEW 
JERSEY 

THE TEXAS COMPANY 


FUSES 
AMERICAN AUTOMATIC ELECTRIC 
SALES COMPANY 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 
LITTELFUSE INCORPORATED 


GASKETS 
FIRESTONE AIRCRAFT COMPANY 
THE B. F. GOODRICH COMPANY 
NATIONAL VULCANIZED FIBRE COM- 
PANY 


GAUGES 
GENERAL ELECTRIC COMPANY 


GEAR BOXES 


PUMP ENGINEERING SERVICE COR- 
PORATION 


GEARS & PINIONS 
BENDIX AVIATION CORPORATION 
WESTINGHOUSE ELECTRIC & MANU- 

FACTURING COMPANY 


GENERATORS 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


GLUES 


CASEIN COMPANY OF AMERICA 

RESINOUS PRODUCTS & CHEMICAL 
COMPANY 

UNITED STATES PLYWOOD CORPORA- 
TION 


GOLD ALLOYS 
J. M. NEY COMPANY 


HEATERS 


BENDIX AVIATION CORPORATION 
FEDDERS MANUFACTURING COMPANY, 
INC. 


GENERAL ELECTRIC COMPANY 

STEWART-WARNER CORPORATION 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


ENGINEERING 


HELMETS 
UNITED STATES RUBBER COMPANY 


HORIZONS, ARTIFICIAL 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
SPERRY GYROSCOPE COMPANY, INC. 


HOSE CLAMPS 
BREEZE CORPORATIONS, INC. 
THE CLEVELAND PNEUMATIC TOOL 
COMPANY 


WITTEK MANUFACTURING COMPANY 


HOSE, METAL 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 


HOSE, RUBBER 


UNITED STATES RUBBER COMPANY 


HYDRAULIC CONTROLS & 
ASSEMBLIES 

RAFT ACCESSORIES CORPORATION 

AVIATION CORPORATION 

WINGS, INC 


NGINEERING SERVICE COR- 


STANDARD AIRCRAFT PRODUCTS, INC. 


WARNER AIRCRAFT CORPORATION 
IGNITION 
AMERICAN BOSCH CORPORATION 


BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 


INDICATORS, BANK & TURN 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 


INDICATORS, WIND 
BENDIX AVIATION CORPORATION 
W. & L. E. GURLEY 
WESTINGHOUSE ELECTRIC & MANU- 
RING COMPANY 


INSTRUCTION 
CASEY JONES SCHOOL OF AERONAUTICS 


INSTRUMENT PARTS 
BENDIX AVIATION CORPORATION 
GENERAL ELECTRIC COMPANY 
SHALLCROSS MANUFACTURING COM- 

PANY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


INSTRUMENT LANDING 
SYSTEMS 


BENDIX AVIATION CORPORATION 
INTERNATIONAL TELEPHONE & TELE- 
GRAPH CORPORATION 


INSTRUMENTS, AIRCRAFT 
BENDIX AVIATION CORPORATION 
BREEZE CORPORATIONS, INC. 
GENERAL ELECTRIC COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 

ING COMPANY 

& L. E. GURLEY 
KOLLSMAN INSTRUMENT DIVISION, 

SQUARE D COMPANY 
SPERRY GYROSCOPE COMPANY, INC. 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


INSTRUMENTS, ENGINE 


BENDIX AVIATION CORPORATION 

BREEZE CORPORATIONS, INC. 

GENERAL ELECTRIC COMPANY 

KOLLSMAN INSTRUMENT DIVISION, 
SQUARE D COMPANY 

STANDARD AIRCRAFT PRODUCTS, INC. 


INSTRUMENTS, 
METEOROLOGICAL 
BENDIX AVIATION CORPORATION 

W. & L. E. GURLEY 
KOLLSMAN INSTRUMENT DIVISION, 
SQUARE D COMPANY 


INSTRUMENTS, SURVEYING 
W. & L. E. GURLEY 


INSTRUMENTS, TESTING 


BENDIX AVIATION CORPORATION 

GENERAL ELECTRIC COMPANY 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


INSULATION 
AMERICAN FELT COMPANY 
HERCULES POWDER COMPANY 


NATIONAL VULCANIZED FIBRE COM- 


UNITED STATES RUBBER COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 
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INSULATORS 
FIRESTONE AIRCRAFT COMPANY 
MICA INSULATOR COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 
INSURANCE 
AERO INSURANCE UNDERWRITERS 
ASSOCIATED AVIATION UNDERWRITERS 
UNITED STATES AVIATION UNDER 
WRITERS, INC. 
JOINTS, BALL 
BENDIX AVIATION CORPORATION 
THOMPSON PRODUCTS, INC. 


LANDING GEAR 
BENDIX AVIATION CORPORATION 
THE CLEVELAND PNEUMATIC TOOL 
COMPANY 
FIRESTONE AIRCRAFT COMPANY 


LIGHTING EQUIPMENT 
GENERAL ELECTRIC COMPANY 
STANDARD AIRCRAFT PRODUCTS, INC 
WESTINGHOUSE ELECTRIC & MANU- 

FACTURING COMPANY 

LIGHTS & ACCESSORIES 
GENERAL ELECTRIC COMPANY 
GUARDIAN ELECTRIC MANUFACTUR- 

ING COMPANY 
WESTINGHOUSE ELECTRIC & MANU- 
FACTURING COMPANY 


LOCK NUTS 
BOOTS AIRCRAFT NUT CORPORATION 
ELASTIC STOP NUT CORPORATION 


LOCK WASHERS 
CONTINENTAL SCREW COMPANY 


LUBRICANTS 
SHELL OIL COMPANY, INC. 
SOCONY-VACUUM OIL COMPANY 
STANDARD OIL COMPANY OF CALIFOR- 


NIA 
STEWART-WARNER CORPORATION 


MACHINE-SHOP WORK 
THE B. F. GOODRICH COMPANY 


MAGNESIUM 
ALUMINUM COMPANY OF AMERICA 
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Automotive News, Slocum Publishing Co., 2751 
East Jefferson, Detroit, Mich., $4.00. 

Automotive War Production, Automobile Manu- 
facturers Assn., Detroit, Mich. 

Aviacao, Aviacao, Avenida Rio Branco 117, Rio 
de Janeiro, Brazil, Rs. 40$000. 

Aviation, McGraw- Hill Publighing Co., Inc., 330 
West 42nd St., New York City, $3 3.00. 

Aviation News Features, Aeronautical Chamber 
of Commerce of America, Inc., 30 Rockefeller 
Plaza, New York City. 

Aviation Progress in Los Angeles County, Board 
of Supervisors of Los Angeles County, Los 
Angeles, Calif. 

Bakelite Review, Bakelite Corp., 30 E. 42nd St., 
New York City. 

The Bee-Hive, United Aircraft Corp., East Hart- 
ford, Conn. 

The Beech Log, Beech Aircraft Corp., Wichita, 
Kan 
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Bell Laboratories Record, Bell Telephone Labora- 
tories, 463 West St., New York City, $2.00. 
The Bell Ringer, Bell Aircraft Corp., 2050 Elm- 
wood Ave., Buffalo, N. Y. 

The Blade, Bladesman, Curtiss-Wright Corp., 
Propeller Div., Caldwell, N. J. 

Boeing News, Boeing Aircraft Co., Seattle, Wash. 

Boeing School News, Boeing School of Aeronau- 
tics, Oakland, Calif. 

Canadian Air Cadet, Air Cadet League of Canada, 
122 Wellington St. Ottawa, Canada, $1.00. 

Canadian Aviation, McLean Publishing Co., Ltd., 
481 University Ave., Toronto 2, Canada, $2.50. 

be Cessquire, Cessna Aircraft Co., Wichita, 

an. 

Civil Aeronautical Journal, U.S. Govt. Printing 
Office, Washington, D. om 1.00. 

Colliers, The Crowell-Collier Publishing Co., 
Springfield, Ohio, $2 

Commercial Aviation, Commercial Aviation, 919 
Tramways Bldg., Montreal, Canada, $3.00. 


Consolidator, Consolidated Aircraft Corp., Lind- 
bergh Field, San Diego, Calif. 
Contact, The Aviation Press, Inc., Air Lines 
Terminal, New York City, $18. 
™ Cub Flyer, Piper Aircraft Corp., Lockhaven, 
a. 


Diesel Power & Diesel Transportation, Diesel 
Power, 192 Lexington Ave., New York City, 
$3.00. 

Dixie Air News, Charlotte, N. C., $2.50. 

Douglas Airview, Douglas Aircraft Co., Ince., 
Santa Monica, Calif. 

The Dragon, F: afnir Bearing Co., New Britain, 

onn. 

The Engineer, 28 Essex St., Strand, London 
W.C.2., £3 3s. 

Fleetwings’ Arrow, Fleetwings, Inc., Bristol, Pa. 

Flight, Flight Publishing Co., Dorset House, 
Stanford St., London E.C.1., £2 8s. 

Flygning, Kungl. Svenska Aeroklubben, Svea- 
vagen 49, Stockholm (Sweden), Kr. 10.40. 

Flying and Popular Aviation, Ziff-Davis Publish- 
ing Co., 608 8S. Dearborn St., Chicago, IIL, 
$2.50. 

General Aircraft News, London Air Park, Felt- 
ham, Middlesex, England. 

The Goodyear News, Akron, Ohio. 

Great Silver Fleet News, Eastern Air Lines, 10 
Rockefeller Plaza, New York City. 

Heat Treating and Forging, Steel Publications, 
Inc., 108 Smithfield St., Pittsburgh, Pa., $2.00. 

Indian Aviation, Indian Aviation, 13 Ezra Man- 
sions, P.O. Box 2361, Calcutta, India, Rs. 7/8. 


Industrial and Engineering Chemistry, Industrial, 


Edition, Chemical Abstracts, Ohio State Uni- 
versity, Columbus, Ohio, $4.00. 

Industrial Standardization, American Standards 
Assn., 29 W. 39th St., New York City, $4.00. 

The Institute of Welding Transactions, 2 Buck- 
ingham Palace Gardens, London 8.W.1. 

The Intava World, International Aviation As- 
sociates, Artillery House, Artillery Row, Lon- 
don 8S.W. 1. 

Interavia, S.A. d’Editions Aeronautiques Inter- 
nationales, Cité 20, Geneva, Switzerlan 

The Journal of Air Law & Commerce, Air Law 
Institute, 357 East Chicago Ave., Chicago, 
Ill., $5.00. 

Journal of Applied Mechanics, American Society 
of Mechanical Engineers, 29 W. 39th St., New 
York City, $5.00. 

The Journal of the Aeronautical Sciences, In- 
stitute of the Aeronautical Sciences, 1505 RCA 
ae West, 30 Rockefeller Plaza, New York 
Cit 

Journal of Aviation Medicine, Aero Medical As- 
sociation of the U.S., 2642 University Ave., 
St. Paul, Minn., $5. 00. 

Journal of the Franklin Institute, a Franklin 
Institute, Philadelphia, Pa., $6 

The Journal of the Institute of _ ER In- 
stitute of Transport, 15 Savoy St., Victoria 
Embankment, London W.C.2., 2s. 6d. 

Journal of Research of the National Bureau of 
Standards, of Standards, 
Washington, D. C., 

The Journal of the esol a Society, 
The Royal Aeronautical Society, 4 Hamilton 
Place, London W.1., £3 3s. 

Journal of Scientific ‘Instruments, Institute of 
Physics, 1 Lawther Gardens, S. Kensington, 
London S.W.7., 3s. 6d. copy. 

Library Bulletins of Abstracts, The Universal 
Oil Products Co., Chicago, Ill 

The Lockheed Aircraftsman, Burbank, Calif. 

Luchtvaart, K.N.I. Vereeniging voor Luchtvaart, 
Petjenongan 72, Batavia Centrum, D.E.L, 
Fi. 1 

The nies Star, Lycoming Div. Aircraft 
Manufacturing Corp., Williamsport, Pa, 

The Martin Star, The Glenn L. Martin Co., 
Baltimore, Md. 

——— Engineering, A.S.M.E., 29 W. 39th 

New York City, $5.00. 

Bm ah Topics, International Nickel Co., 
67 Wall St., New York City. 

Metals and Alloys, Reinhold Co., 330 
West 42nd St., New York City, $2.0 

Ave., Washington, D. C., $4. 

Model Airplane _— Jay Publishing Corp., Mt. 
Morris, IIL, 

Model Aviation, a of Model Aeronautics, 
.A.A., Dupont Circle, Washington, D. 
Modern Industries, Magazines of Industry, 347 

Madison Ave., New York City 

Modern Plastics, Breskin Publishing Co., 122 E. 
42nd St., New York City, $5.0 

Mase Transport, 105/109 Strand, London 
W.C.2., 

The Moxthly: Honker, Canadian Airways, Ltd., 
Airways Bldg., Winnipeg, Man., Canada. 

Monthly Weather Review, U.S. Dept. of Com- 
merce, Washington, D. C., $2.00. 

Mundo Aeronautico, Rivadavia 968, Buenos Aires, 
Argentina. 

— Aeronautics, Willard Hotel, Washington, 
D $3. 

The N.A.T.A. Climb, $1.00; The N.A.T.A. Dis- 
patch, National Aviation Training Assn., 214 
E. Armour Blvd., Kansas City, Mo. 


New American System, 
135 E. 42nd St., New York 

Nickel Cast Iron News, Nickel Steel Topics, 
ee International Nickel Co., 

Wall St., New York City 

North American Skyline, North American Sky- 
writer, North American Aviation, Inc., Ingle- 
wood, Calif. 

The Official Aviation ae 685 S. Dearborn 
St., Chicago, Ill., $5. 

The Official Foreign air Mail Guide, Postal 
$1.50. Co., 11 W. 42nd St., New York City, 


Papers in Physical Oceanography, M.I.T. and 
Woods Hole Oceanic Institute, Cambridge 
one Ling oods Hole, Mass., price varies with each 


Parks. ‘Air News, Parks Air College, East St. 
Louis, Ill. 

The Plane Builder, Aero Industries Technical 
Institute, 5249 West San Fernando Rd., Los 
Angeles, Calif. 

Popular Mechanics, Popular Mechanics Co., 200 
KE. Ontario St., Chicago, IIl., 0. 

Science ‘Monthly, 353 Fourth Ave., New 

k City, $1.50. 

Republic Aviation News, Farmingdale, N. Y. 

Revista de la Fuerza Aerea, — de De- 
fensa Nacional, Santiago De Chile. 

Romania Aeriana, Calea Floreasa No. 13. Buchar- 
est, Roumania, 1000 lei. 

The Royal Air Force Quarterly, Gale & Polten, 
Ltd., Ideal — Argyle St., Oxford Circus, 
London W.1., 6d. 

Ryan Sky ete Ryan School of Aeronautics, 
Lindbergh Field, San Diego, Calif. 

The Saturday Evening Post, Curtis Publishing 

0., Independence Square, Philadelphia, Pa., 
$2.00. 

Schweizer Aero-Revue, Aero Club der Schweiz, 
Schanzenstrasse 1, Bern, Switzerland, Fr. 


Scientific American, Munn & Co., Inc., 24 W. 
40th St., New York City, $4.00. 

The Shaft, Summerill Tubing, Bridgeport, Pa. 

Sheet Metal Industries, 49 Wellington St., 
Strand, London W.C.2., 10s. 

Shell Progress, _ Oil Co., 59 W. 50th St., 
New York Cit 

Soaring, The Sravine Society of America, Inc., 
Box 71, Elmira, N. Y., $2.00. 

S.A.E. Accelerator, S.A-E. Society of 
Automotive Engineers, 29 W. 39th St., New 
York City, $10. 

S.B.A.C. Press Summary, Society of British Air- 
craft Constructors, 32 Saville Row, London 


Wa. 
The Solar Blast, Solar Aircraft Co., San Diego, 
Calif. 
Southern Flight, Air Review Publishing Corp., 
1901 McKinney Ave., Dallas, Texas, $2.00. 
Spartan School News, Spartan School of Aero- 
nautics, Municipal Airport, Tulsa, Okla. 

—, Western Air Express Corp., Burbank, 

ali 

The Sperry News, Sperry Gyroscope Co., Inc., 
Manhattan Bridge Plaza, Brooklyn, N. Y. 

The Sportsman Pilot, The Sportsman Pilot, Inc., 
515 Madison Ave., New York City, $3. 00. 

Steam Car Development and Steam Aviation, 
R.H. & H.W. Bolsover, Nestling House, 
Sleights, Yorkshire, England, 3s. 

Steel Horizons, Allegheny Ludlum Steel Corp., 
Pittsburgh, Pa. 

Take-Off, North American Aviation, Inc., of 
Texas, Dallas, Texas. 

The Taylorcraft News, Alliance, Ohio. 

Technical News Bulletin of the National Bureau 
of Standards, U.S. Dept. of Commerce, Wash- 
ington, D. C. 

Texaco Star, — Company, 135 E. 42nd St., 
New York Cit 

Trade Winds, WwW right Aeronautical Corporation, 
Paterson, N. J. 

Transactions of the A.S.M.E., A.S.M.E., 29 W. 
39th St., New York City, $12. 2 

The T.W.A. Skyliner Transcontinental & West- 
ern Air, Inc., 10 Richards Rd., Kansas City, Mo. 

United Air Lines News, United Air Lines Corp., 
5959 So. Cicero Ave., Chicago, Ill. 

U.S. Air Services, Air Service Publishing Co., Inc., 
Transportation Bldg., Washington, D. C., 

U.S. Steel News, U.S. Steel Corporation, 436 
Seventh Ave., Pittsburgh, Pa. 

Universal Oil Products Booklets, Chicago, Ill. 

U.S. N.A.C.A. Technical Memorandum, N.A.C.A., 
Washington, D.C. 

Victory, Division of Information, Office for Emer- 
gency Management, Washington, D. C., $0.75. 

Vliegwereld, E. Fubri & Co., Buttewagstraat 19, 
Sourabaya, Java, N. L., Fl. 9.50. 

Waco Pilot, The Waco Aireraft Co., Troy, Ohio. 

Washington News Letter, National Aeronautic 
Assn., Willard Hotel, Washington, D. C., $2.00. 

West Coast Air Mail Society Bulletin, 808 Creed 
Road, Oakland, Calif. 

Western Flying, Occidental Publishing Co., 
Ltd., 304 Broadway, Los Angeles, Calif., $2.00. 

Yankee Pilot, Milton Publishing Co., Inc., 60 
Adams St., Milton, Mass., $2.00. 
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Insurance against noise, heat, and cold fatigue is 


quickly, easily, and permanently installed by the yard 
in the form of fleecy Kapok FELT interlining. With 
“K” FELT, the lightest insulation known, an inside 
temperature of 60°F. can be maintained when it is 
60° below zero in the stratosphere outside. Not only 
does this contribute to the physical comfort of airmen, 
but it insures the accurate operation of their precious 
instruments. Flame- and moisture-proofed, “K” FELT 
meets all the points of the important Air Corps Speci- 


fication No. 16098, Types 1 and 2. 


Armors planes 


against noise, 


heat, and cold 


(*K FACTOR 0.21) 


Pre-cut strips of Kapok FELT being installed in 
the nose of a bomber. The dense jungle of inter- 
laced and interlocked fibres, which makes Kapok 
FELT ideal for the sound and thermal insulation 
of planes, is plainly seen under a microscope. 


Normal moisture content is 4%, and there is no 
“collapse”, no “growing” weight under sudden severe 
temperature changes. Our ample supplies of Kapok 
plus adequate manufacturing facilities enable us to 
make reasonably prompt shipment. 

Seasoned representatives are available to give you 
the benefit of our long, successful experience in sound 
and thermal control. We are always glad to be of serv- 
ice to purchasing agents, designers, engineers, and 
research men. Please write for Data Sheet No. 3 “‘K’ 


FELT”. which contains technical information. 


American Felt 
Company 


TRADE 


GLENVILLE. Conn. 


MARK 


General Offices: 


Sales Offices at New York —Boston—Chicago —Philadelphia—Cleveland —Detroit—St. Louis—San Francisco 


PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, WICKS, GREASE RETAINERS, 
GASKETS, PACKING FELTS, VIBRATION ISOLATING 


DUST EXCLUDERS. 
FELTS, INSULATING FELTS AND “x” FELT 
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... Lhe Kidde Fiame Detector designed 


for high-temperature conditions 


HEN normal temperatures hit the 300° 
F. mark, usual methods of fire detection 
don't give clear-cut results. 


For example, think of heat conditions in 
an airplane engine compartment or in the 
motor space inside an Army tank. In tropi- 
cal climates, these spots get really hot! If 
a motor overheats, temperature leaps up! 
These difficult temperature factors tend to 
rule out fixed-temperature thermostats and 
rate-of-rise type detectors. 

And so flame, not heat, signals fire's pres- 
ence in the Kidde Flame Detector. The mere 
brush of a tongue of flame across the fila- 
ments of the Kidde unit operates the device, 
sends a warning of fire, or trips the ex- 
tinguishing system. As an extra precaution, 


1249 West Street 


there is a fixed-temperature thermostat in 
the Kidde Detector, but the setting is high 
enough to override operating temperature 
conditions. Premature operation is relative- 
ly impossible, since flame must actuate two 
elements, before the Detector operates. 

If you are concerned with problems of fire 
control under high-temperature conditions, 
remember Kidde Flame Detectors. 


Research & Development Department of 
Walter Kidde & Company, Inc. 
Bloomfield, N. J. 
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Giving them Vital Facts ~.. 


by Remote Indication 


S* IFT, intelligent action on the part of a 
combat plane’s crew must be based on 
facts accurately determined and quickly 
conveyed. Obtaining and transmitting such 
information...from many vital points through- 
out the plane...is the important job entrusted 
to the “PIONEER AUTOSYN” System. 
Incorporated in precision instruments in 
tail, flaps, landing gear, engines, fuel tanks 
and other parts of the plane, are “PIONEER” 
Transmitter “AUTOSYN” units like the one 
illustrated. These small, ingenious mechan- 


Precision aircraft instruments of the 
Pioneer Instrument Division are impor- 
tant members of “The Invisible Crew,” 
which includes the equipment and 
controls built by 25 Bendix plants 
from coast to coast and serving with 
our fighting crews on every front. 


isms transmit exact VD 

measurements. Re- C 
\UTOSYN” 

units at desired points provide exact read- 


ceiving” 


ings. The whole system operates through 
low voltage wiring, eliminates long shafts 
and heavy, cumbersome tubing carrying 
dangerous liquids or fumes. 

“PIONEER” Flight, Navigation and Engine 
Instruments are designed and built by men 
and women whose single aim is to give our 
flyers the finest equipment obtainable. 


THE /NV/IS/BLE CREW 


Precision 


L£guipment by 


AVIATION 


CORPORATION 
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